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o PREFACE TO THE FIRST EDITION. 



Having been* frequently applied to by gold- 
workers and others, with reference to certain 
difficulties relating to their trade, which they were 
unable to overcome mechanically, the idea pre- 
sented itself to the mind of the Author, that a 
work practically treating on the " Uses and Appli- 
cations of Gold," having special regard to the 
business of the goldsmith and jeweller, would be 
a useful auxiliary to the artificer also, by affording 

3 him a constant means for consultation and instruc- 

cr 

7 tion. 

^ From an intimate connection with this craft 
or art, of a very practical nature, extending over 
a period bordering upon twenty years ; and having 
held during nearly the whole of that time a 
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position of trust and responsibility with several 
leading manufacturing firms ; also from his expe- 
rience as a jeweller's manager, he is not only 
enabled to place before the reader the results of 
his own personal experience, but also that of others 
who have been under his direction and control. 

And further, having given considerable attention 
to the intricacies of the trade generally, he has, 
as a natural consequence — in common with others 
— met with many difficulties connected with it; 
besides other obstacles which are to be found in 
the path of the 3rounger craftsmen. These however 
have been ultimately overcome by the exercise 
of patience, careful observation, and perseverance. 
To guide, therefore, the workman and young 
apprentice, and, as far as possible, to prevent 
them from experiencing similar perplexities by 
pointing out their chief causes and the remedies, 
as well as to supply some additional information 
which will, it is hoped, contribute both to their effi- 
ciency and advancement, is the aim of the writer. 

Directions for mixing gold, solders, enamel, 
&c., are here given of a thoroughly experimental 
character. The processes of colouring, collecting, 
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refilling, and some other modes of treatment of 
the precious metal are also described, and for 
accuracy they can be safely depended upon. 

The Author has endeavoured to avoid, as much 
as possible, technical expressions; having regard 
all through to the main object of this little volume, 
namely, the benefit of that class of practical gold- 
workers who take an interest in the daily business 
of their life, to which, perhaps, chance or choice 
has called them; but who unfortunately may be 
unable to improve their position, from the want 
of a higher and more comprehensive knowledge 
of their calling. He has, therefore, tried to make 
the matter plain and intelligible to all who may 
give it their attention. Especially does he desire 
that such of his fellow workmen who are steadily 
devoting their energies to this art, in any of its 
several branches, may through this instrumentality 
acquire a knowledge of facts, and a set of useful 
rules with which they have, perhaps, hitherto been 
unacquainted. 

It only remains to be added that the greater 
portion of this work has appeared in the form of 
articles in the Jeweller and Metal-worker^ a well- 
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known and valuable journal, published in the 
interests of the trade indicated by its title. Much 
additional matter has however been here intro- 
duced, and the whole carefully revised ; so that 
it may become, as it were, a manual of reference 
and a guide to the jeweller's workshop. 



PREFACE TO THE SECOND EDITION 



The Author, in presenting a second and enlarged 
edition of this work to his readers, has much plea- 
sure in stating that the additional information, as 
given in the form of an Appendix, is thoroughly 
sound and practical, and that good commercial 
successes may be accomplished by following the 
directions therein given. 

The new matter consists partly of the results ot 
some of the Author^s numerous experiments and 
researches into the subject upon which he writes, 
and partly of the details of modem processes of 
working in daily practice in his manufactory, such 
processes having been rendered perfectly successful ; 
and a hope is here indulged that such knowledge 
will be found available for service in assisting the 
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labour and promoting the interests of the melter, 
the colourer, and the gold-worker generally. 

The title of the work, too, has been changed from 
« The Practical Gold-worker," to '* The Goldsmith's 
Handbook,*' in order to make it uniform with its 
companion volume, "The Silversmith's Hand- 
book." 

G. E. GEE. 

58, Tenby Street North, Birmingham, 

July, liJba 
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THE 

PRACTICAL GOLD-WORKER. 



CHAPTER I. 

Gold ; its History and Sources of Supply. 

To aid the advancement of scientific knowledge, 
and to give assistance to the manipulator or worker 
in the precious metal, is the object of the writer of 
this book ; as well as to enable the artisan and the 
uninitiated to acquire a general knowledge of the 
historyi and useful appliances of the chief material 
connected with the, goldsmith's art. In the first 
place, with the idea that the subject may be in« 
teresting to the general reader as well as to the 
practical man, we propose to review the ancient 
history of gold, together with its modem progress 
and usefulness as regards ornamental art. The 
last-mentioned matter will be amply discussed 
hereafter, when the processes and treatment of the 
precious metal will be explained, together with all 
that can, in common fairness to the trade of a 
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manufacturing goldsmith, be published. This in- 
formation will be derived both from actual expe- 
rience, and from the study of the works of most of 
the leading authors who have written upon the 
subject. 

<jold of all metals is the most imperishable, and 
consequently the most noble and beautiful. It is, 
therefore, identified with everything that is intrin- 
sically valuable and outwardly rich. It is the 
most solid of all the metals, and when in a state of 
perfect purity consists of particles so fine in the 
grain and so closely united, that they can hardly 
be separated. When unalloyed it does not su£Fer 
any diminution or loss by melting; it does not 
tarnish in the air, neither is it subject to rust if laid 
by, but always retains its natural appearance ; no 
acid or salt of any kind will affect it in the least 
degree ; it has moreover a beautiful characteristic 
yellow'^ colour, and is justly distinguished from all 
other minerals by the name of "the king of metals," 
or the " royal metal." 

The history of gold abounds in so much that is 
interesting, that we have thought it worth while to 
tface a little of its ancient production and applica- 
tions. Gold has been known from the remotest 
age. The sacred writers used to identify it with 
everything that was precious, and speak of it as 
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the metal of supreme excellence. The first mention 
of it in the pages of the Old Testament is in the 
Book of Genesis (chap. ii. lo — 12): "And a river 
went out of Eden to water the garden ; and from 
thence it was parted, and became into four heads. 
The name of the first is Pison : that is it which 
compasseth the whole land of Havilah, where there . 
is gold ; and the gold of that land is good." The 
Book of Genesis is supposed to have been written 
by Moses about 1^500 years before the birth of 
Christ ; gold, then, upon the evidence of Scripture, 
has been used upwards of 3,300 years. The first 
mention of its being employed for the purposes of 
ornamental art is found in the same book (Genesis 
chap. xxiv. 22)1 "The man" (this was Abraham's 
servant) " took a golden earring of half a shekel 
weight, and two bracelets for her (Rebekah's) hands, 
of ten shekels weight of gold." A golden skekel, 
according to our present currency, would be worth 
about £1 16s. 6d. The same book also informs us 
that articles or ornaments of jewellery were worn 
by the Jews, of almost every description now to 
be seen in the nineteenth century. In Genesis also 
(chap. xli. 42) we read of other things of the same 
kind, the manufacture of which was known to the 
ancients : " And Pharaoh took oflf his ring from 
his hand, and put it upon Joseph's hand, and 

B 2 
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arrayed him in vestures of fine linen, and put a 
gold chain about his neck." As far as we have 
been enabled to ascertain by reference, gold is 
mentioned in the Bible in all upwards of three 
hundred times, in connection with various things 
with the manipulation of which the old Jewish 
patriarchs must have been tolerably conversant; 
for we read of jewels, crowns, bowls, knops, bars, 
pillars, hooks, flowers, rings, chains, bells, plates, 
tablets, ouches, and talents of gold ; also cherubims, 
candlesticks, mercy-seats, ephods, breast-plates, 
and calves, all of which were of gold ; there were 
besides settings of gold, tables covered with gold, 
houses embellished with gold, while the throne 
itself is said to have been overlaid with pure gold. 
Further, all Solomon's drinking vessels were made 
of this metal (i Kings x. 21): "And all king 
Solomon's drinking vessels were of gold, and all 
the vessels of the house of the forest of Lebanon 
were of pure gold ; none were of silver : it was 
nothing accounted of in the days of Solomon." So 
abundant doe^ it appear to have been in his time, 
that it is reported that he received 666 talents of 
gold (equal to about 27 tons) in one year. 

Gold has been known and used by every nation, 
both uncivilised and civilised, from the earliest 
period down to our own time. Among the old 
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Egyptian monuments it is found, and semi-bar- 
barous nations also used it in the form of dust as 
the principal medium of exchange. When America 
was discovered by Columbus, gold was well known 
to its inhabitants ; the Chinese have used it from 
time immemorial; the Medes and Persians were 
remarkable, even more than other Asiatics, for 
their love of gold ; jewels of costly descriptions 
were employed to indicate the rank of the wearer, 
and this custom is still continued in the East at 
the present day. Africa too has long been cele- 
brated as the land of gold-dust, and it is supposed 
that the Ophir whence Solomon obtained so much 
was a country on that coast. To show the sacred 
value, in ancient times, the Egyptians placed on 
gold, it was represented by a circle with a dot in 
the middle : this circle, amongst that nation, being 
the symbol of divinity and perfection. 

Gold is found in America, and mines exist in 
California, Mexico, Brazil, British Columbia, Peru, 
Central America, Granada, and^.4severaK o t her 
localities in South America. /^ At present the 
United States of America contribute more than 
one-third of the total supply of gold. 

The metal is never met with in a pure state in 
nature, being always alloyed with silver and some- 
times with copper ; the proportion varying greatly 
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in the different gold mines of the world. In Call** 
fomian and some other mines of America, the purity 
is not quite equal to our standard; nevertheless, 
this does not alter the fact that America is the 
richest gold-producing country of the whole world 
at the present time. 

California is the largest field in America, pro- 
ducing gold to the value of ;^ 13,000,000 per annum ; 
Mexico and South America contribute ;£ 1,000,000. 
(We are indebted for these statistics to " Cassell's 
Technical Educator — Mineral and Commercial 
Products.") Previous to 1847 (the year of the dis- 
covery of gold in California) the average produce 
of the whole world was far short of that now yearly 
produced by California. Professor Tomlinson, in 
his ** Useful Arts and Manufactures," said : " Yet 
so comparatively small were the gatherings of the 
precious metal, that in reckoning the average 
produce of all parts of the New and Old World for 
a series of years previous to 1847, it did not amount 
to the annual value of five millions sterling." 

In Australia, gold is found in New South Wales, 
Victoria, Melbourne, Sydney, Reedy Creek, Gree- 
long, and numerous other places ; but the places 
just mentioned are the most important and exten- 
sive producing districts in that country. New 
Zealand is also a gold-producing country. That 
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of Australia and New Zealand is remarkable for its 
pureness, being considerably above our present 
English standard, and containing only about three 
per cent, of alloy, or fifteen grains to the ounce. 

The year 1851 was a year of special interest to 
the English people, and memorable to this country 
in more respects than one. It was in that year 
that the first International Exhibition of Industry 
was opened in Hyde Park, and it was in that year 
also that Australia first began to reveal her 
long-hidden treasure. The first discovery in our 
Australian possessions was made near Bathurst, 
situated about one hundred miles west of Sydney, 
New South Wales. A gentleman of the name of 
Haigraves, who had for some considerable time 
been familiar with the geology of the district, by 
way of experiment, took several baskets of soil 
from the ground and washed the contents, when 
they were found to contain gold. The experi- 
ment was repeated with the assistance of a body 
of men, and the result fully justified his expecta- 
tions and rewarded him for his labours. This 
brilliant discovery soon however became known, 
and. gold-digging became a flourishing industry. 
Mining operations were carried on by emigrants 
from all parts of the world, and in a short space 
of time similai results to those already achieved in 
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California followed. At the present time the gold- 
producing districts of Australia, with New Zealand, 
contribute one-third of the total supply. The 
purity of the Australian gold as taken from the 
bowels of the earth, as we have already remarked, is 
greater than that of any other country in the world. 

In Asia, the Ural Mountains contain some rich 
gold districts ; they are situated on the borders of 
Asiatic Russia. Tibet, in the Chinese Empire, 
also furnishes gold. The islands of Sumatra and 
Ceylon, in the Indian Ocean, likewise contribute 
to our store; so do Borneo and Japan, in the 
Pacific Ocean. Other parts of Asia yield small 
supplies, such as the rivers of India, China, 
Sumatra, and Asia Minor, but the total supply 
is not very important when compared with other 
places, the annual value not exceeding half a 
million sterling ; the chief districts being the Ural 
Mountains and the East Indies. 

In Africa, gold seems to have been found firom 
the very earliest ages ; and along the coast of Caf- 
fraria the sands abound in gold-dust. This district 
is reputed to be the oldest and richest of the 
sources known to the ancients ; it is supposed, as 
already mentioned, that the Ophir of the ancients 
was part of this coast, the place where King 
Solomon obtained so great an abundance of gold 
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(i Kings X. ii): **And the navy also of Hiram, 
that brought gold from Ophir." The chief sources 
here are Guinea and the Grold Coast; the latter 
includes the district between Darfur and Abyssinia, 
where the principal portion is found. A small 
quantity is found in the sands of the rivers Gambia, 
Senegal, and Niger ; " and although," says Pro- 
fessor Tomlinson, "Africa is at once pointed out 
by her *Gold Coast' as yielding the precious metal, 
the whole supply from that continent is not .esti- 
mated at more than 5,000 lbs, weight annually." 
The value then of the whole produce of this conti- 
nent will not exceed a quarter of a million sterling 
per annum. Africa, in this respect, has lost her 
ancient position and has become the poorest 
quarter of the hemisphere in the yield of the pre- 
cious metal. 

Having now spoken of most of the gold dis- 
tricts we come nearer home, and it will, no 
doubt, be interesting to our readers to know, 
not only what are the gold-yielding localities of 
Europe, but also in our own country. In 
Europe, the Ural Mountains, dividing Asiatic 
from European Russia, furnish the largest quanti- 
ties of gold. It is also to be found in the sands 
of the Rhine (in Prussia), the Rhone (in France), 
the Tagus (in Spain), the Danube (in Turkey), and 
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many other rivers, but it is rarely considered worth 
working, because it exists in these respective 
places in too small a quantity to pay expenses. 
The provinces of Asturias and Granada, in Spain, 
formerly furnished a large amount, the mines 
being very rich and valuable, but they are now 
entirely neglected. Italy is not altogether destitute, 
for it is known to exist in the neighbourhood of 
the Alps, and in the sands of some of the rivers. 
At Edelfiis, in Sweden, it has also been found. 
The Carpathian Mountains, in the Austrian Empire, 
also furnish the precious metal. The richest and 
largest mine on the continent of Europe, with the 
exception of Russia perhaps, is in Hungary : this 
and the Ural Mountains furnish the chief European 
supply. 

Our own country is not without her gold dis- 
tricts, for small quantities have been found in 
Cornwall. In the reign of Queen Elizabeth exten- 
sive washings for gold were carried on at Lead- 
hills, Lanarkshire, Scotland. It has also been 
found at Glen Turret in Perthshire, at Cumberhead 
in Lanarkshire, and more recently large quantities 
have been found in Sutherlandshire. Ireland, 
towards the close of the last century, supplied a 
large quantity of gold, but the yield lasted only 
for a short period ; it was found at Arklow, in 
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the county of Wicklow, Pieces were found by 
the people varying from the smallest particle to 
twenty ounces in weight. Gold has also been 
found at Dolgelly, in North Wales, and energetic 
proceedings have been carried on there. Never- 
theless, we shall have to look in the future, as in 
the past, to the great gold-producing countries of 
America and Australia for a sufficient supply of 
the precious metal for the use of our artistic 
workers. The total annual gold supply of Great 
Britain and Ireland would not be sufficient to keep 
ten of the largest Birmingham firms fully employed 
manufacturing their usual 9-carat quality of goods 
for one week. We have said that in ancient times 
Africa was the great gold country of the world. 
In more modem times, till as recently as the year 
1847, Mexico, in North America, and Chili, Peru, 
and Brazil, in South America, produced most of 
the gold used for the currency and in the gold- 
smith's art; but the discoveries in California and 
Australia have established a field, the productions 
of which will not for a considerable time, at least, 
be exhausted. 

Gold always exists in nature in the metallic/ 
state, there being no evidence to the contrary. It 
is found in the form of gold-dust and nuggets in 
earth deposits ; these deposits being formed by tha 
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I breaking-up of old rocks containing gold, under 
/ the influence of storms and torrents, which have 
^ swept the metal, together with soil and other 
matters, into deep receptacles, leaving it often at 
the bottom of rocks and in the bends of rivers. 
The lowest of these deposits are generally the 
richest on account of the specific gravity of the 
metal ; but it is sometimes found upon the surface 
of the earth, and the Californian gold was dis- 
covered in this way. 

The metal is found in veins, in pyrites (firestone), 
in granite rocks, and in layers or strata of clay, 
gravel and pebbles, sometimes at a considerable 
distance below the soil. It is also obtained in 
considerable quantities mixed with sand and 
gravel on the surface. In North America it exists 
in loose deposits in beds of gravel from nine inches 
to three feet in thickness, and from three to six 
feet from the surface of the ground. In California, 
it consists chiefly of alluvial goldy to which reference 
has already been made. In Australia gold quartz 
(a semi-crystallised rock, chemically termed hy- 
drate of silicon) is more common, the precious 
^'"^^"Inetal in these lumps of rock appearing in the 
form of branchlike fragments. Here it is also 
found in some abundance in various-sized nuggets, 
and more plentifully in the form of gold-dust 
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Gold-dust abounds chiefly in the sands and beds 
of rivers. On the coast of Africa, it is said that 
the negroes dig out the earth, rich in gold-dust, to 
a great depth. In Ireland gold has been found in 
masses, some lumps being of great size. The 
nuggets found in Australia often exist in large 
masses, one specimen having been found weighing 
46 ozs. The mines of Russia contain large masses 
of gold ; on the southern portion of the Ural 
Mountains (Asiatic side), in 1842, sands of immense 
richness were discovered ; and at the period of 
which we speak, an enormous mass of gold was 
dug up weighing about eighty English pounds. 
This splendid mass was afterwards placed in the 
collections of the Corps des Mines, at St. Peters- 
burg. Some six years previous to this a large 
piece of this metal was found in the same neigh- 
bourhood, weighing upwards of 22 lbs. troy. 
According to some writers upon this subject, it 
is not, however, a usual thing to find masses of 
such proportions in the Ural districts of Asia or 
Europe; the metal more commonly existing in 
small grains or fragments, and the yield averaging 
from thirty to seventy grains of gold per ton of soil. 

We have already said that in Australia, one of 
the great modern gold-producing countries, massive 
lumps are to be found in considerable quantities ; 
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only the other day a friend showed us a beautiful 
nugget which he himself had discovered in that 
place> which is now worn as a scarf pin, and the 
purity of it no jeweller could dispute. 

There are several ways of separating the gold 
from the ore at the different mines throughout 
the world. The most simple method is that of 
washing the sands of rivers, that is the alluvial 
deposits which have been washed by floods and 
storms into deep gullies. There are numerous 
processes of washing in vogue, and these are 
adopted to suit the resources of the gold-diggers. 
In South America, and other countries having 
sands rich in gold-dust, this washing is performed 
in shallow iron or zinc pans ; the earth being put 
in and well stirred up with water, the light earthy 
matters suspended in the water being afterwards 
poured away from the gold. This process is re- 
peated until all the particles of earth are removed, 
leaving the gold-dust visible to the naked eye in 
minute grains at the bottom. Another method 
which has found some favour amongst gold-diggers, 
is the employment of shallow wooden troughs, lined 
with coarse cloth at the bottom; these troughs, 
which are of some length, must be placed in a 
slightly-inclined position ; the auriferous sands are 
then thrown into the trough, a gentle stream of 
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water is allowed to run in, and from its inclined ^ 
position, the fine sand is washed away, leaving / 
behind the small particles of gold in the tissues off 
the cloth, which are recovered by washing in water. 
In other cases, ordinary sloping boards, of common 
deal in its rough state, are taken, and shallow 
grooves made across them ; the soil is then thrown 
upon the planks, the coarseness of which, together 
with the grooves, form collecting -places for the 
gold, which, on account of its very high specific 
gravity, sinks into the crevices thus provided, 
while the lighter matters are washed away by the 
stream of water employed for the purpose. •^' 

At the gold-diggings of California and Australia, 
where these rich sands and alluvial deposits exist 
to a great extent, a rocker commonly called the 
"Burke rocker," or cradle, has been generally 
employed ; th,is rocker will wash from seven hun- 
dred to one thousand bushels of gravel or sand a 
day ; the cost of the machine complete being about 
twenty-five dollars (English money, ;^5 4^. 2d.) 

Most of the gold of the United States is worked 
up into jewellery, and not in the coinage ; a large 
trade being done at Newark, Philadelphia, Provi- 
dence, Rhode Island and numerous other places. 
Professor Bloxam, in his work on metals, thus 
describes the cradle used at the Califomian gold- 
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diggings : " This is a wooden trough about six feet 
long, resting upon rockers, and at the head of it 
is a grating upon which the alluvial deposit to be 
washed is thrown. This end of the cradle is about 
four inches higher than the other, so that a stream 
of water entering it flqws through and escapes at 
the lower end, left open for this purpose, carrying 
the earthy substances with it, and leaving the par- 
ticles of gold, with a small quantity of earthy 
matter, in the trough. These are swept out into a 
pan, dried in the sun, and freed from the lighter 
matters by blowing upon them." It must be 
understood that these are not the only methods 
of gold-washing, the process being slightly dif- 
ferent at nearly all the gold mines. 

At the mines in Russia iron sieves are most 
generally used, fitted upon sloping boards upon 
which cloth, or some other substance, is placed ; 
these receive the deposit and are placed under a 
gentle current of water, which, being well stirred, 
the fine sand and gold-dust fall through on to the 
cloth beneath, and are thus recovered. These 
processes cannot be employed when the gold exists 
in iron pyrites, quartz, or other similar rock, being 
only adapted to the washing of alluvial deposits, 
sands, &c. In any of the previous operations the 
digging for gold is attended with little expense; 
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but where it is disseminated through auriferous 
iron pyrites, quartz rock, &c., a considerable outlay 
generally attends the operation. Expensive crush- 
ing machines and stampers have to be employed 
for the purpose of breaking up the rough hard 
material which contains the gold. Sometimes the 
ore is very hard; so that before submitting it to 
the action of the stamping or crushing machine, it 
has to be well burnt and quenched in water, in 
order to render it mote brittle, and consequently 
easier to crush. The stamping and crushing is 
done in water, and is continued until the ore is 
reduced to a very fine powder, when the gold is 
separated by one or other of the processes already 
explained ; or, it may be extracted by amalgama- 
tion with metallic mercury, which dissolves and 
collects it. The surplus mercury may be removed 
by putting the amalgam into a coarse flannel bag 
and well squeezing it, when a great portion of the 
mercury will run out, leaving the remainder a solid 
mass in the bag. The remaining mercury may be 
got rid of by placing the substance in an iron pan 
or box, and heating it over a gentle charcoal fire, 
which renders it volatile. 
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CHAPTER n. 

Properties of Gold. 

Having now pointed out the places where gold is 
to be found, and the way in which it is extracted 
or separated from the ore, we leave this part of the 
subject, and purpose in what follows to deal with 
the precious metal as a commercial product. In 
this we hope to give some practical information 
which will no doubt be useful to our readers, more 
particularly to working jewellers. 

Pure gold, on account of its very rich colour and 
non-liability to tarnish in air or water, either by 
oxidation or from the action of sulphuretted hydro- 
gen, is used for a variety of commercial and 
ornamental purposes. Being very solid it has a 
high specific gravity, one other metal only being 
superior ; this metal (platinum) being the heaviest 
known substance; it is, however, not much em- 
ployed in commerce. The specific gravity of gold 
in 19*2, but by hammering it becomes 19*54^. It will 
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be well to explain, before proceeding further, the 
meaning of the term specific gravity; in order to 
remove from the minds of those of our readers 
who are unacquainted with chemical phraseology 
and technical expressions, any doubt which may 
exist as to the true nature of its meaning. The 
specific gravity of a substance is the proportion it 
bears in weight to that of an equal bulk of water. 
Specific gravity is, then, the diflference subsisting 
between the weights of equal bulk, or given dimen- 
sions, of liquids or solids. For example, if we take 
two pieces of gold wire, each of exactly the same 
size and length, and place them separately in the 
opposite pans of a pair of scales, the scales will 
exactly balance, the gold wire being identical in 
weight, and therefore of the same specific gravity. 
If we now remove one of the pieces of gold wire 
and substitute one of silver of exactly the same 
size and length, by balancing the scales again we 
shall at once see that the gold wire is much the 
heavier; and the difference between the two metals 
shows their relative specific gravity. 

Water, in consequence of its lightness in com- 
parison with the metals, and the ease with which it 
is obtained pure, is adopted as the standard of 
specific gravity. Taking water as the unit, we 
write after it the figure i, or i,ooo; these numerals 
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may represent grains, pennyweights, or ounces* 
The metals employed by the jewellers in the 
manufacture of their articles or wares would be 
numerically expressed thus : — 

Water, sp. gr. (specific gravity) i or 1,000 

Spelter do. 7* 2 or 7,200 

Copper do. 8*96 or 8,960 

Silver do. 10* 5 or 10,500 

Gold do. 19* 5 or 19,500 

The weight of gold is nineteen and a half times 
that of water of the same bulk, silver ten and a 
half times heavier, and copper nearly nine times, 
as indicated by the above table. 

Perfectly pure gold, or fine gold, as it is more 
generally called, cannot be procured in commerce, 
in consequence of the long chemical refining process 
which would make it too expensive for manufac- 
turers of jewellery, according to present competing 
prices. The different qualities are expressed in 
carats ; the finest gold, which should be quite free 
from any alloy, is commonly expressed as 24, but 
the fine gold of commerce consists only of about 
23] to 23I carats, and this is quite good enough for 
ordinary practical purposes. Fine gold consists of 
irregular minute grains of a dull yellow colour, 
but it can be made bright by heating and boiling 
in hydrochloric acid ; however, this is only a matter 
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of taste, and does not make the slightest difference 
to the working of the metal ; in fact, some masters 
give a preference to the dead colour. So far as our 
own experience goes, we unhesitatingly say that 
for manufacturing purposes the one is quite as 
good as the other. The melting point of Sne gold 
is 2,016^ Fahrenheit, and it appears of a greenish 
shade when fused in the pot ; when heated to the 
above degree it reflects like a mirror. Fluxes will 
change the colour of gold ; borax makes the colour 
rather paler, whilst saltpetre deepens it. The 
chemical nomenclatiu-e of fine gold, and of the 
other metals used in jewellery, with it, are repre- 
sented as follows : — 



Name of Element. 


SymboL 


Equivalent. 


Gold (aurum) 


An. 


197-0 


Silver (argentum) 


Ag. 


lOS'O 


Copper (cupnim) 


Cu. 


317 


Spelter (zinc) 


Zn. 


326 


Hydrogen (a gas) 


H. 


10 



These various elementary bodies have symbols of a 
very simple character, which are generally formed 
by taking the initial of their names 5 but in cases 
where two or more elements are the same, some 
other letter must be taken for distinction; the 
symbols, therefore, of metals represent or express 
their chemical names. 
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The equivalent of a metal is only another name 
for atomic weight: and these equivalents are at 
present practically recognised by the principle of 
the atomic weight of hydrogen being taken as 
the standard unit of i. In order to assist the 
reader we will illustrate this. It is well known 
that pure water consists of two elements or bodies, 
hydrogen and oxygen, and that these ingredients 
or gases do not exist in equal or variable, but in 
quite fixed, proportions ; every atom of water con- 
tains eight times the amount of oxygen to that of 
hydrogen— therefore, hydrogen being the lightest, 
it is taken as i. Equivalent chemical weighty ^^Uy 
expresses the different proportions, by weight, in 
which substances, whether solids or fluids, chemi- 
cally unite with each other. For example, one 
part by weight of hydrogen, goes as far in com- 
bining with eight of oxygen to form an oxide, 
as 1 08 of silver, or 197 of gold; and these 
equivalents will not neutralise the eight of oxygen 
more effectually than the one of hydrogen does, 
but just the same, and produce a similar com- 
pound. The same remarks apply to all the other 
equivalents of elements. If we take, to show this 
more clearly, one grain of hydrogen and eight of 
oxygen, exactly nine grains of water are formed ; 
but if we were to take two grains of hydrogen and 
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eight of oxygen, and submit them to the same 
treatment, the same amount of water would be 
formed as before, and the surplus hydrogen found 
uncombined. So it is with gold : if we were to 
take more than the 197 equivalents of gold to eight 
of oxygen to form oxide of gold, the surplus in this 
case, as in the above, would be found uncombined ; 
therefore to form oxide of gold we say eight 
oxygen, 197 gold. 

Fine gold is of a very malleable temper. It \ 
spreads under the hammer more than any other • 
metal, and may be worked into almost any form j 
or design by the hand of a skilful workman. There 
is no metal that can be extended so much by 
hammering or rolling, as pure gold. " One ounce," 
says Smith in his " School of Arts," ** beaten into 
leaves, would cover ten acres of ground.'* " It will 
so yield to mechanical force," says Lutschaunig, 
" that it may be reduced to the 200,000th part of 
an inch in thickness." For manufacturing purposes ^" 
these extremes are seldom or never reached. Prac- 
tically the limit to which fine gold is now reduced 
as regards thinness is in the gold-beater's art, 
where it is so wrought that a hundred square feet 
of it weigh only one ounce, and this would cover 
only the 480th part of the space mentioned by 
Smith. The metal employed by the gold-beater 
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should be pure, or very nearly so, but it generally 
consists of about 23 carats. The various colours 
which this kind of gold presents, are obtained by 
alloys with silver and copper in different propor- 
tions. The pale leaves consist of twenty-three 
parts of fine gold and one part of silver ; the deep- 
coloured leaves, approaching to a tint of red, con- 
tain- twenty-three parts of fine gold and one part 
of best Swedish copper ; the fine orange-coloured 
more commonly met with, contain half-part of 
silver, and half-part of copper to twenty-three of 
fine gold. Too much silver in the alloy is an 
obstacle to the gold-beater, in consequence of its 
hardening properties, therefore its use should be 
avoided as much as possible. 

Gold-beaters' gold is prepared by taking the 
right proportions of fine gold and alloy, and melt- 
ing the mixture in a crucible ; it is then cast into 
small oblong ingots, each about three-quarters of 
an inch in width, and one and a half inch in 
length, and weighing about two ounces. Each 
ingot is afterwards rolled very thin between two 
reversible polished steel rollers, the gold being 
often annealed in order to render it^ soft, as 
it has a tendency to become hatd under this 
process ; by this means it can bo reduced with 
little expense into a very fine riband, of not more 
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than one-eight-hundredth of an inch in thickness. 
It is then cut into lengths about one inch square. 
A number of these are taken and secured by a 
most useful contrivance. With a sixteen-pound 
hammer, having a smooth convex face, the gold is 
then beaten until its dimensions are considerably 
extended, when it is cut as before, hammered 
again, and if necessary the process repeated until 
it is of the proper thinness for transfer to the books 
in which it is sold to the public. These usually 
consist of twenty-five leaves each, when trimmed 
being about 3^ in. square, and costing to the trade 
from i^. to i^. 3^. the book. . / 

The uses to which this gold is now put, even in 
everyday transactions, are more numerous pro- 
bably than the majority of workmen through 
whose hands it regularly passes in the different 
stages of manufacture contemplate; suffice it to 
say, that almost every article, both in business 
enterprise and- domestic life, is beautified and 
enriched by its application at the hands of studious 
and skilful artisans. Even the paper upon our 
walls, our china, tea-trays, book-edges, and covers, 
signboards, sewing machines, and in fact, almost 
every article and trinket of our Ipusehold, is de- 
corated more or less with this metal. We have also 
printing in letters of gold, gold lace, and by no 
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means the least, our best picture-frames are all 
embellished with it ; and although the various uses 
thus described may appear to the uninitiated as 
rather comprehensive and costly, the gold would 
not indeed, if recovered from a whole host of such 
articles and trinkets, and melted, amount to more 
than two pennyweights, or of the value of 8^. td. 
We have deemed it desirable to supply this infor- 
mation, which may, perhaps, be considered beside 
the chief branch of our subject, viz. the uses of 
gold and its connection with the jewellery trade 
and the money or currency, in order to show the 
widespread usefulness of the precious metal ; and 
the very extreme of malleability to which it is 
reduced in order that it may be applied to so vast 
a circle for purposes of ornamentation, and that at 
a comparatively reasonable cost 

Fine gold is quite as remarkable for its ductility 
as its malleability. The ductility of a metal is 
the possession of that property of yielding to 
mechanical force which renders it capable of being 
drawn into wire successively through a series of 
graduated holes in a steel plate, called by wire- 
drawers, a draw-plate ; if the metal be perfectly 
ductile, wire of almost any thinness may be thus 
obtained. Pure gold is at the head of all metals 
for ductility; it is stated that wire-drawers have 
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extended from an ounce of gold, a thread 230,800 
ft. long. 

The inlaid vessels, and work in golA filigree from 
India, are examples of the great ductility and 
admirable mechanical qualities of this noble metal. 
In India the greatest perfection seems to have 
been attained to in the art of drawing gold wire, 
as witness the gold-embroidered housings of the 
elephant and howdah, as exhibited by Her Majesty 
in Hyde Park, 1851. And further, this filigree is 
produced so fine in that country, that in England 
there are no competitors in the market as manu- 
facturers of so fine and real wire-work. The vast 
majority of London and Birmingham filigree is 
not at all similar to the real filigree*work of India : 
the London and Birmingham wire being thicker, 
roimd wire, flattened, with a milled or serrated 
edge, and afterwards so placed upon the different 
designs for the filigree of the edge to show itself; 
whilst the Indian is wire considerably thinner, 
doubled and twisted into a fine cord of extreme 
delicacy. The extreme point of ductility is never 
practised in England, there being no advantage 
gained in the commercial world, the finest wire 
required for manufacturing purposes being either 
for the purpose of filigree, or gold lace. For the 

latter it is drawn very fine, and afterwards flat** 
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tened between a pair of steel rollers to any size, 
to suit the object in view. 

There is reason to believe that the ancient Isra- 
elites had some knowledge of the ductility of this 
metaly and that the art of making round wire was 
known to them (Exodus xxxix. 3) : " And they did 
beat the gold into thin plates, and cut it into wires^ 
to work it in the blue, and in the purple, and in 
the scarlet, and in the fine linen, with cimning 
work." It is not said to what extent these wires 
were reduced in thinness, and no object but one 
purely experimental would aim at the extension 
of an ounce of fine gold into a wire the length 
we have mentioned; indeed we much question 
whether the most experienced wire-drawer of the 
present school would accept an order such as the 
above, even at his own price. The drawing of a 
penn3rweight of gold by mechanical force into a 
wire 1 1,540 ft. long, and a single grain into a wire 
480* ft., is a difiiculty not to be easily overcome. 
We have some practical knowledge of the art of 
wire-drawing, and we distinctly say, that unless 
the wire was previously coated very strongly with 
silver, any attempt on the part of the workman 
to produce such a length must result in failure. If 
the object can be attained, which we much ques- 
tion, then the silver may be removed from the 
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surface of the wire, by dissolving with nitric acid ; 
and although the acid has no effect upon pure gold, 
still, in consequence of the thread of gold being so 
extremely fine and delicate, it must be done with 
very great care to prevent the wire becoming dis- 
unitedi 

The tenacity of a metal is its strength and 
toughness — ^that property which prevents, when 
mechanical power is exerted, the easily tearing 
asunder of the metal, the separation of the particles 
when excessive force is applied, and the giving 
way when supporting any particular weight. In 
this respect gold is not at the head of the list ; for 
while a piece of gold wire of the thickness of 
No. 14 size Birmingham wire gauge will support 
a weight of 150I lbs. avoirdupois, a wire exactly 
the same dimensions in silver will support 187 lbs., j 
and a simileir one of iron 549 lbs. Thus, the posi- / 
tion that gold occupies with regard to its tenacity / 
and toughness, is not equal to that of its ductility | 
and malleability. 



CHAPTER m. 

Various Qualities and Alloys of Gold. 

Fine gold is too soft to stand the wear and tear of 
ordinary use, hence arose the necessity for the incor- 
poration of some other material to give it increased 
hardness. The following table gives the relative 
value of the different carats, and the proportion of 
alloy to be added, taking 24 as the unit of fine gold : 
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The above value represents the ounce troy, 
and is quoted at the mint price of purchase. 
The purchasable price of fine gold from refiners 
will be a little higher than that given in the 
above table, on account of the expenses in re^ 
fining; in large quantities, say over 10 ozs., 
it will cost from £4 ss. 3^. to £4 5^. 6d. per 
ounce; in smaller quantities, it will cost from 
£4 5^. 6d. to £4 6s. per ounce; therefore, if i oz. 
of fine gold be required, it will cost £4 6s. nett, 
from all houses. 

In judging of a piece of work of alloyed gold, 
the value (if with a view of sale) must not be 
calculated merely upon the amount of fine gold 
the piece of work contains ; for, in that case, the 
calculation as to the real value will be wrong and 
misleading ; because in the alloy there is a certain 
proportion of silver, and as this metal is rather 
expensive, a loss would occur by the transaction. 
For example, if we take the proper proportion of 
fine gold existing in an ounce of i8-carat gold, at 
the mint value as given in the table, j^ 3 3^. gd., to 
obtain that amount of gold from the refiner in the 
best market it will cost ;^3 4^. 3d. (the increase 
being due to the expenses in refining), in order to 
produce that fine state of division required for 
alloying. Now, in order to produce i8-carat gold. 



32 QUALITIES AND ALLOYS, 

5 dwts. or 6 carats of alloy, nrast be added to the 
quantity of fine gold of the above value; if we 
say half silver and the other half copper, at the 
lowest trade price it will cost grf. ; so to practi- 
cally produce an i8-carat alloy of gold it will 
cost £z 5^' P^r ounce to the manufacturer of 
jewellery before he actually introduces it into 
his workshop. All other alloys should be calcu- 
lated after the same manner, and we should say 
an ounce of 8-carat gold is worth ;^i lo^. 

The use of 2 2 -carat gold as our national 
standard of value for the coinage is well known, 
but a few additional particulars will not be irre- 
levant to that branch of the subject upon which 
we are now entering. Gold coins, when first intro- 
duced into the currency of England by Henry III., 
were of fine gold, that is to say of 24 carats. 
Edward III. was the first English king who used 
gold coins of an inferior standard, in the form 
of 6s. pieces, nearly equal in size to the present 
sovereign, and consisting of 23 J carats. A coin 
called a noble followed, worth 6s. Sd. Edward TV. 
reduced the standard to that of 18 carats. The 
next change was made by Henry VIII. raising it 
to 22 carats. From that time until the reign of 
Queen Elizabeth the currency underwent various 
changes; but it was then again fixed at 22 carats, 
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and it has so continued with about one exception 
down to the present time. All English gold coins 
are nominally and intrinsically worth the sums 
they represent. This is so when they leave the 
Mint, and have not been subjected to the wear and 
tear of circulation. 

Besides the standard fineness for coins, there is 
also a legal weight, fixed according to the regula- 
tions of the Mint. Thus in England a pound 
troy of the standard metal is worth £46 15s., so 
that if a single poimd troy of standard gold 
were taken to the Mint to be coined, after forty- 
six sovereigns and one half-sovereign had been 
manufactured out of it, a portion of gold of the 
value of 5^., not used up in the coins, would 
remain. The same quantity will coin 44^ guineas, 
of the value of 21^. each; hence the value of 
standard gold is ;£3 17^. iid. per ounce. 

The coinage of gold is conducted with great 
exactness by the officers of the Mint, with respect 
to weight ; and the extreme accuracy with which 
they are compelled to work will be shown by 
the following extract fi-om the first schedule of 
the Coinage Act, 1870. 

The imperial weight in grains only is here given ; 



Coin. 
Sovereign 
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Weight. 

. "3*27447 
• 61*63723 

C3 


Remedy. 
0*20000 
0*10000 
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The remedy is the difference allowed to the 
Deputy-Master of the Mint, between the standard 
and real weight of the manufactured coins ; which 
in a sovereign is only one-fifth o{ a single grain; 
and to this limit he has invariably confined him^ 
sel^ as the trial of the Pyx fully proves. This 
testy which is one of the most ancient customs 
(the first-known writ for a trial of the Pyx dating 
from the reign of Edward I.), was made on Wed- 
nesday, July 21, 1875, at the Goldsmiths' Hall, 
according to the provisions of the Coinage Act, 
1870* Although this is a trial of great importance 
to the authorities at the Mint, and also to the 
public, especially to the manufacturing goldsmiths, 
who are constantly melting up the coin of the 
realm for manufacturing and commercial purposes, 
it is a matter in which the latter take little or no 
interest. To the former the verdict is of g^at 
interest, because, if favourable, it is an honourable 
commendation of the officers of the Mint, for the 
faithful performance of their onerous duties during 
the past year; and also a perfect guarantee to 
the public and the goldsmiths, that the large 
amount of additional gold coinage annually manu- 
fiaictured and circulated is fully up to the legal 
standard, both as to fineness and weight. 

The standard fineness for gold coins is ii-i2ths 
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fine gold and i-i2th alloy, or millesimal fineness 
916*666, the remedy being millesimal fineness 
0*002 = I -500th of a grain. The guinea is of the 
same standard as the sovereign in fineness, but 
differs in weight, hence its value of 2 is. A guinea 
weighs 5 dwts. 9I grs. ; and a sovereign 5 dwts« 
3^ grs. and a fraction of a grain ; of which 4 dwts. 
22 f grs. and 4 dwts. 17 grs. respectively are fine 
gold. Since the reign of George III. guineas have 
not been coined for circulation. There is also a 
difference in the colour. Guineas look yellow, 
while the modem sovereign shows a deep red tint 
This denotes an alloy of silver in the former, and 
one of copper in the latter. Our gold coins are 
now always alloyed with copper, with the excep- 
tion of those manufactured by the colonial mint 
at Sydney, in Australia, for which silver is 
employed. These can easily be distinguished 
from English coins by their greenish-yellow cast, 
even without a close inspection of the impression 
of the die, which is slightly different upon the 
obverse side; whilst upon the reverse, besides 
other distinctive features, it has the word Atisiralta 
stamped upon it. 

These coins are of the same standard in fine- 
ness, weight and value as English coins, and 
usually pass without observation among commer- 
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cial meiu We have heard some persons express 
doubts as to the genuineness of a coin the colour 
of the Australian sovereign, as regards its value ; 
but they have been those through whose hands 
no large number of coins have passed, and who 
are unacquainted with the variety of coloiurs gx>ld 
may be made to present to the eye ; if there be 
any real difference between the Australian and 
English sovereign, the former has the advantage 
on account of the extra silver it contains; silver 
being more expensive than copper. That charac- 
teristic deep red colour to be seen in a new 
English gold coin, is produced when it is sub- 
mitted to the very highly-polished dies of the 
coining-press, when it comes out perfectly bright 
and of a beautiful lustre. 

Previous to the reign of Charles II. all the coin 
of the realm was made by hand — ^by forging or 
hammering pieces of gold to the proper thick- 
ness required for the coins, then cutting squares 
a little larger than required for the different sizes. 
The comers were afterwards removed from the 
squares, and rounded to the size, when they were 
adjusted to the weight of the money desired 
to be put into circulation. These round blank 
pieces were then placed between two hardened 
and tempered steel dies, containing the pattern 
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of the intended coin ; the upper die being struck 
with a hammer, the impression was produced. 
This method of making the coins was far firom 
perfect, in consequecce of the difficulty in placing 
the dies exactly opposite each other, and also from 
the uncertainty of the blow producing a perfect 
impression on the blank piece of gold intended 
for the coin. The coining-press, introduced into 
England in the beginning of the last century, 
remedied this long-experienced defect. 

Our present gold coins are as nearly perfect as 
possible as regards artistic design, taste, and 
workmanship, and as such, are well known all 
over the world. 

Twenty-two-carat gold, besides being made into 
coins, is very largely used in the manufacture of 
wedding-rings, which must be of this quality. So 
keen is the competition in this branch of industry 
that a wedding-ring may now be purchased from 
the manufacturer for a very little above its real 
value in gold ; and it is by no means an unusual 
thing at Mr. Aston's manufactory in Birmingham, 
when trade is busy, to work up in this manner 
a thousand pounds' worth of gold per week. This 
quality of gold is very expensive to use for such a 
purpose; consequently the working loss would be 
very great in a manufactory carrying on business 
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to the above extent ; indeed, it could not possibly 
be estimated at less than £2,000 per annum. Of 
course, we mean that this amount goes into the 
polishing dirt, floor sweep, washing waters, &c 
However, there is one decided advantage which 
the wedding-ring makers have over other jewellers, 
viz. that the material — ^the coin — ^is sent with the 
order, and no doubt the manufacturers in several 
other branches of jewellery — ^not to say all — would 
like the same system or custom of trade esta- 
blished with them. 

Wedding-ring makers have to pay a duty upon 
their manufacture of 17^. per ounce, i-6th being 
remitted for loss in finishing; because it is com- 
pulsory that this quality should, when made into 
wedding-rings, be Hall-marked, and this has to be 
done when the articles are in a half-finished state ; 
therefore, for every six ounces you pay for five, 
and so on. For this reason it is usual to melt 
down the coin of the realm, and for more purposes 
than one it is an advantage to wedding-ring 
manufacturers to do so, for they can then depend 
upon the quality, and also effect a saving of from 
4^/. to 5^. per oz- — a gain to a large firm not to 
be lost sight of, in these days of eager compe- 
tition. Twenty-two-carat gold is also used in the 
manufacture of mourning-rings, but to a more 
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limited extent than the above^ In some instances, 
watch-cases are made of 22-carat gold ; but English 
Watch-cases more commonly consist of i8-carat 
gold. Watch-cases (English) bear the mark of 
Goldsmiths' Hall as a guarantee of their quality, 
and are manufactured duty free. 

Twenty-carat gold does not occupy a very promi- 
nent position in the jeweller's workshop, the demand 
for it being so limited that it is rarely if ever asked 
for. As a consequence, it is not largely manufac- 
tured into articles of jewellery. Sometimes, how- 
ever, this quality of gold is used by coloured gold- 
workers, when different colours or shades are 
required in decorative designs, and when these 
colours cannot be produced in inferior gold. For 
this pujrpose it is both elegant and ornamental. 
Brown gold may be made by taking twenty 
parts of fine gold and four parts of copper ; puce 
gold by taking twenty parts of fi^ne gold and four 
parts of silver; these ingfredients must be well 
incorporated. In Ireland 20-carat gold is a legal 
standard, and has been so from the year 1784, in 
the reign of George III. This standard was esta- 
blished, principally, to encourage the manufacture 
of watch-cases and jewellery, it being at that time 
illegal to manufacture articles of this description 
inferior to 22-carat gold. 
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Eighteen^carat gold is the second English stand- 
ardy and of this quality all our best jewellery is made. 
It is largely manufactured into all kinds of personal 
ornaments, as it is an alloy rich in quality.; the 
beauty of its colour moreover not being much 
altered by wear. In England this standard is used 
in the manufacture of watch-cases, which, if of 
proper fineness, bear the Government hall-marks. 
There is now no duty on the manufacture of watch- 
cases of any description. Mourning-ring^ too are 
made somewhat extensively of this quality ; wed- 
ding-rings also to some extent. 

Mourning and wedding-rings, if of i8-carat 
gold, or of the higher standard to which we have 
already referred, must pay duty upon the manu- 
facture of 1 7 J. per oz., i-6th part, as usual, being 
remitted for waste in finishing. It is compulsory 
that these articles should be hall-marked, and 
bear the stamp of the properly-authorised officials 
of the town in which they are made. In Birming- 
ham the title of the guild is ** The Guardians of 
the Standard of Wrought Plate." It has exclu- 
sive jurisdiction over all the gold made into the 
above articles in the town of Birmingham, or 
within 30 miles of it. 

Eighteen-carat. gold, from the peculiar nature 
ot its alloy, can be wrought into almost any 
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^trticle of exquisite beauty and delicate work- 
manship; if properly cast, it is both malleable 
and tenacious. It is also exceedingly ductile. 
A hardness is imparted to this quality of gold 
which admirably adapts it to the manufacture of 
jewellery of the highest order. There is, perhap»r 
a difficulty in preparing i8-carat gold, not experi- 
enced in some other alloys ; this defect soon shows 
itself when submitted to the breaking-down mill, 
by little cracks all over the surface of the bar of 
gold ; and when this appearance presents itself, 
it is by far the most economical plan to re-melt it 
at once, than to go on with the breaking-down ; 
for when the process of slitting is attempted, the 
gold will all fly into little fragments, and the pro- 
bability is that some will be lost. The prevailing 
opinion in the trade is, that this want of unity or 
amalgamation of the particles of the gold and 
alloy is due to the copper which is employed. 
Our experience teaches us — having tried every kind 
of copper, from the bean-shot down to the best 
refined Swedish wire, for the purpose of producing 
i8-carat gold rather cheaper — ^that we have invari- 
ably found that there is not so much in the 
quality of the copper as in the quantity used. 
This we wish to state for the benefit of the 
goldsmiths' trade. Formerly wo used a rather 
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large proportion of copper, in order to effect 
a saving of about 3^. per oz.y but the misfortune 
to which we have just alluded sometimes pre- 
sented itself and after trying all sorts of cop- 
per, with no certainty of permanent success, we 
thought of the plan of alloying with more silver 
and less copper. In this we succeeded, and now 
never meet with a bar exhibiting the defects 
after rolling just described. 

It is the most economical plan, wheil these defects 
appear, to reduce the bar to the reguleur 9-carat 
quality. It is only right to state that we always found 
1 8-carat gold, alloyed with bean-shot copper, a more 
dif5.cult and harder alloy to work with than when 
the refined wire was used. One g^at drawback in 
shot copper (which is very injurious in alloying, 
particularly in this quality) is, that it may contain 
lead or tin ; and half a grain of either in an ounce 
of this gold will prevent it from working. This 
quality of gold is now always manufactured fully 
up to the standard fineness, every design pos- 
sible being hall-marked; and where this is not 
possible, the guarantee of the manufacturer is given 
with the article, who, if a respectable person, can 
be thoroughly depended upon. Previous to the 
year 1798 it was illegal to manufacture from this 
quality of gold ; now, however, some thousands of 
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ounces are made annually into all sorts of articles. 
Some of these are ornamented with a variety of 
colours, which may be produced by the following 
methods of alloying : — 

Colours of Gold. | 

Yellow Gold^-pure or fine gold, 24 parts. 

JRed Gold—^e gold 1 8 parts, copper 6 parts. 

Green Gold—^Q gold 18 parts, silver 6 parts. 

Blue Gold-^&[ie gold 18 parts, iron 6 parts. 

While Gold-^ixLe gold 12 parts, silver 12 parts. 

Platinum, or fine silver, may be employed for 
white gold. Red and white are generally employed 
for flowers, green for leaves, while the stems or 
sprays may be made of yellow or fine gold. Blue 
gold may be used for special purposes of ornamen- 
tation. This latter alloy requires great practical 
knowledge, as it presents many difficulties in its 
preparation ; these are best overcome first by meltr 
ing the gold, and then introducing some iron wire 
into tiie molten mass, until the proper quantity of 
alloy is formed. Then the crucibles must be with- 
drawn, and the composition poured out into an in- 
got-mould prepared for its reception. This alloy 
must not be quenched in water, but allowed to cool; 
the ingot of gold to be perfect should . exhibit no 
signs of porosity ; if it turns out of the ingot-mould 
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in proper condition, it must be well hammered upon 
the edge, and annealed, in order to render the grain 
more dose and prevent it cracking in the rolling- 
mill. This process may be wisely repeated upon the 
surface, and the ingot again put through the fire. 
The gold is then ready for the breaking-down mill, 
and may be safely wrought into wires or sheets of 
different sizes. 

Fifteen-carat gold is anofher alloy largely used in 
the manufacture of coloured jewellery. This 
quality, to our mind, is second to none with re- 
spect to works of art in jewellery, both in regard 
to taste and appearance, as well as durability. It 
can be made to look quite equal to the finest gold, 
and in addition it is easy of manipulation; almost 
any article can be easily made from it, whilst the 
hardness which nine parts of alloy imparts, is not 
such as to prove a hindrance or a difficulty in the 
manufacture, but unites with it that amount of 
strength and durability which is so essential in 
costly articles of jewellery. These advantages 
make articles of this gold wear much better than 
when made of a softer material ; they also keep their 
form and shape a considerable time longer. 

According to the provisions of the Assay Act of 
1^549 15-carat gold can now be assay-marked as a 
guarantee of proper fineness, but it is not compulsory 
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unless requested by the purchaser. There is no duty 
on its manufacture, neither is there on that of 
i8-carat gold into chains, studs, lockets, charms, 
fancy rings, &c. Purchasers of 15-carat goods 
should beware of an inferior quality of gold intro- 
duced into the trade and called i5*carat, bearing a 
stamp something similar to the hall-mark ; however, 
this is not the hall-mark, but the private mark of 
the manufacturer. Nevertheless, the general public 
who are conversant with the prices at which these 
articles are sold, will at once see that this is not 
done with the intention of representing the 
quality as equal to 15-carat, by a glance at our 
table of values for the various qualities. We shall 
now give an account of the different qualities in 
general use. 

Thirteen-carat gold is called common when 
speaking of coloured golds, for the reason that it is 
about the lowest quality that can be conveniently 
coloured to look rich and beautiful. A slightly 
inferior quality (i2j-carat) can be coloured, but 
i3-carat is about the usual kind employed in all 
respectable coloured-gold houses. In Birmingham 
a very large quantity of gold is weekly employed 
in manufactures of this quality. 

Some firms manufacture nothing else. It is 
largely made into chains, lockets, pins, studs,. 
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sleeve-links, solitaire^, pendants, bracelets, rings, 
brooches, and filigree ornamentation. In fact, 
almost every article we can mention has it in some 
part of its composition. If the reader were to take 
a walk down any of the principal streets of Bir- 
mingham, viz. New Street, Bull Street, or High 
Street, the vast majority of articles of coloured 
gold jewellery exhibited in the shops that met his 
eye would be of this quality, and marked as 
15-carat fine gold. The retail purchasers are, of 
course, in most instances, ignorant of the true 
value of gold and the art of alloying ; and some, 
on the representations of the shopkeepers, who 
often know no better, believe that they are buying 
full 15-carat gold of the proportion expressed in 
the Act of 1854. It is a difficult matter, too, even 
in this enlightened age, in which the secrets of the 
goldsmith's craft are freely and openly expressed, 
to convince them of the error of their belief. Some 
manufacturers profess to have secrets in the art of 
producing good colours for their wares ; and there 
is, no doubt, a motive for this, namely, the produc- 
ing a demand for the articles of special firms, well 
known for excellence of finish, over all others. To 
understand perfectly the art of alloying gold and 
silver is of very great importance, and an advantage 
to manufacturing goldsmiths, besides having a ten* 
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dency to produce profitable results, more than any 
thing (if the practical part be understood properly) 
connected with the art of the goldsmith. 

Twelve-carat gold is the best of the bright golds, 
and is so called to distinguish it from the coloured; 
although any of the qualities that are described 
in speaking of coloured gold may be made bright 
by a little variation in the mixture of alloy. The 
demand for articles in this gold is not at present 
of an extensive nature; no doubt because the 
finish of coloured gold looks more costly and beau- 
tiful. No gold inferior to 12 -carat will colour to 
present that appearance which characterises the 
higher qualities. Twelve-carat gold finished bright 
has a fine rich sparkling appearance, and when 
the workmanship is good is very imposing ; it is 
a good quality to work upon, being tolerably soft 
and ductile, as well as possessing good malleable 
properties. The quality generally manufactured is 
a little under the standard fineness, and therefore 
cannot be hall-marked. Gem, fancy, and other 
rings, when made of the fiill standard quality, bear 
the government stamp as a guarantee of its purity. 

Ten-carat gold sustains all the characteristics of 
the former quality, both as regards facility of 
manufacture and finish; there are no hall-marks 
for this, kind of gold, and it is very seldom manu- 
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factured fully up to the standard, unless specially 
asked for. A large quantity of goods is made of 
this quality in Birmingham. 

Nine-carat gold is regularly manufactured into 
all kinds of bright goods, and this quality, when 
made fidly up to the standard of fineness, is hall- 
marked. The demand for it is largely increas- 
ing. It is chiefly employed in the manufac- 
ture of keeper and fancy rings. A good trade has 
recently sprung up in the manufacture of solid 
gold chains of this class of gold. After all, the 
quality which is most extensively employed in 
every possible description of manufacture, is usually 
below this standard, probably it is about 8| carats ; 
and if alloyed according to the following table 
will stand the aqua test perfectly well. Nine- 
carat of the mixture of alloy we have given in 
the table, will stand more than ordinary treatment 
from the hands of the workman, and may be 
touched and removed from the annealing-pan while 
still red hot, without injury to any subsequent 
manipulation of it; it may also be quenched at 
any degree of heat in pickle or water, if any 
advantage is likely to accrue from it; but we 
strongly object to the continuous 4uenching of 
gold alloys at every subsequent process of anneal- 
ing — partly because every time the metal is 
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quenched in sulphuric acid pickle a portion of 
alloy in these low qualities is dissolved. 

This improves the quality of the gold, by which 
the manufacturer does not receive any benefit, but 
is actually a loser. Moreover we shall see that, 
when we come to the processes of soldering, this 
pickling or boiling-out is perfectly indispensable. 

Nine-carat alloys, if alloyed with too much 
spelter, will not present the characteristics we 
have just named in respect to treatment ; if shaken 
or touched while hot, they are very brittle and dif- 
ficult to work; consequently they take longer in 
working, and therefore the same quantity of goods 
cannot be produced in a given time with these 
alloys, as with those we have just described. The 
great point in the manufacture of gold articles 
should be to get the greatest amount of real work 
out of the smallest amount of material, so as to 
make the least possible waste or scrap for remelt- 
ing ; for this reason we say that the alloys which 
mostly tend to this object are the best for jewellers 
to use in their manufactures. 

Eight-carat gold is sometimes used in the manu- 
facture of jewellery, and is often styled 9-carat 
No. 2, in some of the workshops where this quality 
is somewhat extensively employed. In order to 
stand the aqua test it must be alloyed with mora 

J> 
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silver than ordinary 9-carat gold, and when 
finished appears rather paler to the eye ; this 
may be a partial guide as to quality, but not always 
a sure one ; if properly alloyed it works exceed- 
ingly well in any process of preparation, from the 
ingot bar down to the finished articles; but, of 
course, judgment must be used by the workman as 
to the proper periods for annealing; if this be 
neglected the gold will become hard and brittle, 
and, as the process of preparing proceeds, it will 
break and fall to pieces. 
Seven-carat gold is generally termed common 
/ gold, and is about the lowest quality manufactured ; 
it requires extra care in working, on account of the 
very large proportion of silver it contains, which 
increases the fusibility of this alloy. Care must 
necessarily be taken in annealing and soldering. 
The increased proportion of silver is requisite to 
enable the articles manufactured from it to stand 
the gold test of aqua-fortis. Gold chains of this 
quality are now very seldom made. It is mostly 
used by Locket makers in cheap work, where the 
backs and fronts are gold, and the edges, &c., are 
plated. The common alloys of gold have a much 
lower fusible point than those of a superior quality. 
Pure silver has a brilliant white colour, and is 
the whitest of all the metals ; none surpass it in 
lustre; and in hardness it ranges between pure 
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gold and pure copper. It is more fusible than 
copper or gold, melting at a bright red heat or at 
1,873*^ Fahrenheit. It is commonly used for the 
purpose of alloying gold in its pure state, but if 
too much be added it makes the gold pale. 

Pure copper has a reddish appearance, and is 
the only metal of that colour ; it is both malleable 
and ductile, hence it is used as an alloy for gold. 
In fusibility it stands between silver and gold. It 
is a very useful metal, a large number of cheap 
alloys being manufactured from it. 

Composition is a mixture of copper and zinc, 
and is used by jewellers in alloying. Some of 
them profess to have secrets with regard to colour, 
which is produced by diflFerent proportions of the 
composition. 

When it is necessary to form hara gold, this 
metal may be safely employed, although it will not 
be wise to use too much, about 4 dwts. to the 
ounce of fine gold being ample ; if, as we have 
already observed, too much be added, it will make 
the gold brittle and unworkable. With less silver 
and more composition an alloy is formed equal in 
appearance to one of 2 or 3 carats higher, but it 
is very difficult to work, and after being some time 
in wear it changes colour. This alloy cannot be 
attempted in very inferior qualities as it will not 
stand the acid. 

D 2 
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Spelter is another name for zinc, and is so-called 
because it is supposed to be deprived of its impuri- 
ties. It is a bluish-white metal, highly crystalline 
and brittle; melting at about 773% and at a red 
heat, rises into vapour. As it bums it is converted 
into a white flock-like substance. This is the pro- 
toxide of zinc, which is carried up in the current of 
warm air. The employment of zinc in gold alloys 
should be sparing, and must be added when the 
other metals are in a state of fusion, first heating it 
with the tongs over the crucible. Spelter does not 
harden gold, if used as we have recommended. It 
is generally purchased in cakes, and when required 
for use pieces are chipped off" with a cold chisel. 

We shall now give a table of the proportions of 
the various metals incorporated in the gold alloys 
used by jewellers : — 

Table of Alloys. 
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The above table represents the full standard 
quality of every alloy ; if it be neediiil to make an 
inferior alloy, which is often the case in the manu- 
facture of jewellery, the same calculation in respect 
to the inferior metals will do, but a small portion 
of fine gold must be deducted till it brings the 
alloy down to the value required. 

We have been at some trouble in order to make 
our information complete, and have carefully 
arranged the following table : — 

Specific Gravity Table. 
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It is our intention to continue this matter a little 
further, so as to render these details as complete 
as possible for the workshop, in case the above 
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differences in weight should not Aye understood by 
some. When a piece of work is desired of a cer- 
tain size and weight, of a different quality to that 
usually worked up, the following table of weights 
will be found useful : — 

Table of Weights. 
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These relative weights are sufficiently near for 
every practical purpose, and it is hoped, intelligible 
enough to be of assistance to such as deal with 
these valuable alloys. 

The last-mentioned table will, it is hoped, prove 
of special service, not only to the practical gold- 
worker, as a safe guide in the production of correct 
weights in the various qualities; but likewise to 
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the manufacture! and the merchant, by affording 
them an easy method of estimating the value of an 
article required to pattern, in any of the qualities 
manufactured. For example, an article weighing 
in 9-carat gold i oz. would in i8-carat gold 
weigh I oz. 4 dwts, ; . thus showing conclusively 
that the extra quantity of raw material imparted 
to an article under the above conditions, must be 
taken into consideration when giving a quotation 
of cost. The principles which govern the above 
table, when fully comprehended, will be found both 
simple and advantageous. 



CHAPTER IV 
Melting and Rolling. 

Having described the specialities of gold, and 
the qualities used in its manufacture, we have now 
reached a point very important and interesting to 
the jewellery trade ; and we may as well state that 
it is our desire to go through a kind of apprentice- 
ship in respect to the processes employed in the 
manufacture. We hope that the information thus 
afforded, besides being valuable to the practical 
workman, by giving him facilities which will result 
in the more successful performance of his work, 
will prove useful to the manufacturer also by im- 
parting to him that with which he has been hitherto 
unacquainted. We shall lay most stress upon 
those processes of Art-workmanship and manage- 
ment, in which we venture to believe we have been 
more successful than most of our compeers. 

In order to describe minutely the processes or 
methods of working with the precious metal, we 
shall commence with the first proceeding in the 
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course of the manufacture, viz. the preparation 
of the alloy and its subsequent treatment in the 
crucible. The state of purity of gold and silver, 
when purchased from the refiner for the purpose 
of alloying, has already been sufficiently explained 
in this volume. The copper used is various. In 
the jewellery trade the refined grain-copper is com- 
monly preferred, costing 2s. per lb., a prejudice 
existing against the employment of the bean-shot : 
but this is not altogether warranted, as bean-shot 
copper may be safely used in all the varieties of 
bright gold alloys. As regards the workable 
qualities of its alloys, they are all that could be 
desired, therefore we cannot understand this pre- 
judice. 

From an economical point of view its use is a 
saving, its cost being about ;^5 12s. per cwt., or is. 
per lb. In purchasing the materials for alloying, 
where a fair average trade is being carried on, 
there is an advantage in purchasing copper in 
large quantities ; but in gold and silver the reverse 
is the case. Irrespective of the disadvantage of 
the cash lying idle, gold being always bought for 
cash, some of its particles are so fine and minute, 
that every time it is touched or moved about, some 
portion is sure to be lost; the portion may, per- 
hapSy be very small indeed, but when we take into 

D 3 
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consideration the extremely valuable nature of 
gold in the above state, the loss in the course of a 
year may be something amazing. For these and 
other reasons which could be adduced, we recom- 
mend the purchase of gold at the time it is needed, 
and sufficient only for the purposes required. 

In preparing the mixture of gold, silver, and 
copper for the crucible, care should be taken in 
weighing them accurately, in order to prevent 
improvement or deterioration in the qualities of 
gold constantly in use. In melting all qualities 
it is a wise plan to place the lightest of the metals 
to be melted at the bottom of the crucible — 
viz. the copper first, the silver next, and the gold 
last ; by so doing the melter is more likely to get a 
perfect amalgamation of the metals, as the gold, 
being the heaviest, is sure to find its way towards 
the bottom of the pot. When spelter is employed 
it must not be put in until the other metals are 
melted; being of so volatile a nature, it would 
be all evaporated before the mixture of alloy was 
properly incorporated, consequently the bar of 
gold would fall short of its original weight, the 
quality would be improved, and the manufacturer 
would be unable to compensate himself without 
re-melting with an addition of alloy. 

Plumbago crucibles are the best for all practical 
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melting purposes, and with care will last from 
twenty to fifty times ; if new, a very small quantity 
of charcoal powder should be put into the pot with 
the mixture of alloy. This coats the surface of 
it, and prevents the metals from adhering to it. 
When the gold is at the point of fusion, fling on to 
it about a table- spoonful of pure and perfectly fine 
vegetable charcoal. The layer of charcoal which 
forms upon the surface of the gold in the crucible 
protects the mixture from the action of the air, 
which would refine the gold, by destroying some of 
the alloy. When perfectly fused, the mixture must 
be well stirred with an iron stirrer (consisting of a 
long round piece of iron sharpened at the point), 
which should previously be made red hot, to render 
the whole mass uniform in quality. The pot is 
then quickly withdrawn, and its contents poured 
into a suitable ingot-mould, previously warmed and 
greased to prevent adhesion. Th^ warming of the 
mould is quite indispensable ; but if made too hot, 
the metal on being turned into it will spit and 
fly about ; besides incurring great loss of gold, 
dangerous results may thereby happen to the per- 
son in charge ; the same remark applies when the 
ingot-mould is cold; therefore, this part of the 
process must not be neglected, but carefully at- 
tended too. The ingot-mould, we may state, is 
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hot enough when it will just stand touching with 
the hand for a second or so. In nine cases out of 
ten, if the gold is properly heated in the melting 
and cast all right with the charcoal flux we have 
recommended, the working qualities in its subse- 
quent treatment will be found all that could he 
desired for any purpose whatever. 

When it is desired to produce very tough gold, 
use as a flux a table-spoonful of charcoal as before, 
and one of sal-ammoniac, adding it to the gold 
on the eve of melting; the sal-ammoniac bums 
away while toughening the gold, leaving the char- 
coal behind to perform the functions already indi- 
cated. The employment of the mixture of sal- 
ammoniac will bring the ingots of gold up bright 
and clear ; it will also prevent them from splitting 
or cracking at the rolling-mill, and in subsequent 
working ; if proper attention has been paid to it, 
the gold will then be found tough and pliable. 
This does not, however, apply to every kind of 
alloy, but it may be affirmed of those we have 
described, and can be safely and thoroughly de 
pended upon. 

The furnace used by most jewellers is the ordinary 
wind furnace, built of brickwork, which is admir- 
ably suited for such purposes ; a size convenient 
for every requirement is of the following dimen* 
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sions : eight inches square inside, and sixteen 
inches deep from the grate which supports the fire. 

For producing tough gold, the employment of 
common salt as a fluxing agent is sometimes 
strongly recommended. There is not, however, 
much to be said for its use, as it produces a very 
liquid flux, and is not half so clean as the one we 
have recommended. In the casting, unless verj^ 
great care is exercised, it runs into the ingot-mould 
with the gold, producing a brittle-like substance, 
and this forces itself into the bar of gold, the 
surface of which becomes irregular and full of 
holes ; on this account alone, in preparing clean 
and smooth bars of gold, it is objectionable. The 
same may be said of borax, but that is still largely 
used in the jewellery trade for melting purposes. 
Nevertheless we are confident, from long practical 
experience (the result of many years' study and 
practice, during which time we have worked up 
many thousand ounces of gold), that there is no 
better flux than the mixture of sal-ammoniac and 
charcoal^ for every possible purpose required, in the 
subsequent treatment of the different qualities of 
gold; and that for toughness, cleanliness, and 
producing good workable properties it cannot be 
surpassed. 

In melting scrap-gold from the workshop, care 
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should be taken to see that it is quite clean, and 
free from organic matter, wax. Sec. To effect this 
it is a good plan to heat the scrap in an iron ladle 
until all wax or grease is removed ; this should be 
done before the workman weighs his scrap into the 
warehouse, and should be a special rule of every 
establishment. It has a great tendency (with other 
things of which we shall speak hereafter) to reduce 
the working loss which is almost unavoidable. 
This kind of scrap is best re-melted by itself, and 
the same flux may be employed as has been recom- 
mended for new gold; if the bar of gold should split 
in rolling, it is due to the presence of some foreign 
metal, such as lead or tin, or it may be iron or 
steel. Then remelt the bar with two parts carbo- 
nate of potash and one part of nitrate of potash 
(saltpetre) ; the saltpetre will draw the iron or steel 
into the flux, leaving the alloy of gold free. If 
lead or tin should get into the gold, very serious 
results follow — a very small portion being sufficient 
to split a large bar and render it totally unwork- 
able and exceedingly brittle ; when broken the 
grains appear close and pale. Bichloride of 
mercury (corrosive sublimate) is the best flux to 
use when these defects make their appearance ; in 
the proportion of two parts charcoal to one of 
corrosive sublimate, when all will go right again. 
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Sandiver is also a very useful flux when iron or 
steel gets in the gold. Such gold, when re-melted, 
always loses in weight, some of the alloy being lost 
on account of the many small pieces of gold of 
which the scrap consists. This, of course, im- 
proves the quality; therefore, it is necessary, in 
order to keep the gold of one standard, to add 
some small portion of alloy, either silver or 
copper; but as the scrap may contain a little 
solder, copper will be the best to use. The follow- 
iJi^ calculations may be relied upon for the dififerent 
qualities : — 

Table of Calculations. 

Wet-coloured scrap, 3 grs. of copper per ounce 
i2-carat scrap 6 „ ^ 

10 „ 9 „ ,t 

9 >» ^2 „ „ 

Hall-marked make no addition whatever 

All qualities of scrap should be well sorted and 
undergo the action of a magnet before re-melting, 
and the greatest care exercised in keeping every 
quality separate. 

Sometimes in re-melting scrap-gold it is neces- 
sary to make some addition, either in fine gold or 
alloy, for the purpose of improving or reducing the 
quality. This happens when different qualities of 
goods are required on the spur of the moment, and 
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it may not be convenient to procure fine gold at the 
time sufficient for the purpose ; this is very often 
the case with beginners who have embarked in 
business with a limited capital, which may already 
be partially invested ; to such persons the advice 
we now give may prove serviceable. There may 
be possibly existing at the time in the workshops, 
a large quantity of scrap of the regular quality ; 
and if the proper rules for alloying, in reference to 
reducing and improving the qualities, were under- 
stood thoroughly, use might be made of it in the 
above direction ; not only to the pecuniary interest 
of the man of business, but also to the advantage 
of all parties concerned. We shall be as simple 
and as concise as possible in our modes of calcula- 
tion, and will employ the usual arithmetical signs. 
In preparing the scrap for reducing, great care 
must be taken in selecting it free from solder or 
other impurities, otherwise the calculation, as 
regards extreme accuracy, will be thrown out ; and 
sometimes this is of importance, but more com- 
monly speaking, when the quality is not for hall- 
marking, the difference likely to be made is of 
very little importance. The numeral 20 in the 
following tables will always be consonant, because 
it represents the number of pennyweights in an 
ounce of gold. The multipliers and divisors will 
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be different, and will vary with the quality of gold 
required. As an example, suppose we want to find 
how much pure gold will be required to be added to 
I oz. of 9-carat scrap, in order to raise it to 15-carat 
gold, we should proceed thus : — 

20 X 15 = 300 

20 X 9 = 180 

300 — 180 := 120 

120 -r 9 s= 13 dwts. 8 grs* 

Therefore to every ounce of p'-carat scrap we 
shall have to add 13 dwts. 8 grs. of fine gold to make 
15-carat gold. The divisor 9 does not represent 
the quality of scrap about to be improved, but is 
the difference between the quality manufactured 
and the numeral 24, which represents the number of 
carats in an ounce; consequently, when it is desired 
to improve the scrap, the divisor will always repre- 
sent the difference between the quality as improved 
by the addition of fine gold and 24. When it is 
desired to reduce the scrap, the reverse will be the 
case ; the divisor will always indicate the quality 
to be made. In order to prove the accuracy of 
the above mode of calculation, we will give the 
following proof :— 

oz. dwts. grs. £ s. d, 

I o o of 9-carat scrap will be worth • i 13 o 

13 8 of line gold @ 85^. 6<^. will cost . 2 17 o 

1 13 8 4 10 o 
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OS. <Iwtf« gn* 
I o o of i5-carat gold is worth, with alloy • 

ID o „ „ 
038 „ „ 

1 13 8 
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Let us take another case as an illustration of what 
we mean* Suppose it is desired to reduce some 
scrap in quality, no alloy being suitable to be found 
in the alloy-book, we shall have to make a sort of 
guess-work, or haphazard calculation. If we adopt 
the system we are recommending, it will become 
very simpla To reduce 1 8-carat scrap in order to 
make 15-carat gold, we shall proceed as follows :— 

20 X 18 = 360 

20 X 15 = 3«> 

360 — 300 = 60 

60 -r 15 = 4 dwts. 

To every ounce of 1 8-carat scrap must be added 
4 dwts. of alloy. This case clearly illustrates the 
difference in the divisor between reducing and im- 
proving the quality. If it is of importance to know 
how much mixture of alloy should be added to an 
ounce of fine gold in order to produce qualities of 
inferior standard, the numeral 24 becomes conso- 
nant thus to produce 1 8-carat :— 

20 X 24 ::r 480 

20 X 18 = 360 
480 — 360 = 120 
120 -r 18 = 6 dwts. 16 gn. 
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Therefore, in making i8-carat gold, to every 
ounce of fine gold a mixture of alloy consisting of 
6 dwts. 16 grs. -must be added. The above ex- 
amples represent almost every case, and any 
others which may arise out of them may be safely 
calculated, taking these as the basis or starting- 
point. 

Practically, this system of mixing gold alloys 
presents a feature of considerable importance to 
manufacturing goldsmiths; where time and ac- 
curacy are valuable principles of business ; as it 
possesses all the advantages of simplicity, correct- 
ness, and expedition combined. 

Xo avoid misconception, and therefore, if possible, 
to prevent mistakes, by those adopting this system 
in the preparation of their various qualities, we 
have considered it desirable to extend our re- 
marks, by giving a more comprehensive view of 
the principles which govern this method of cal- 
Qulation ; because it may be assumed the numeral 
120 divided by 9 produces 13 dwts. 3 grs. Now 
this is erroneous, as the following tables fully 
prove : — 

480 X 15 = 7.200 

480 X 9 = 4.320 

7,200 — 4,320 = 2,880 

2,880 -r 9 = 320 grs. 
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to X IS = 300 

20 X 9 = 180 
300 — 180 s= 120 

120 -£- 9 ss 13! dwtS. 
20 X 15 "B 300 

20 X 9 s= 180 
300 — 180 r= 120 

120 -5- 9 ss 13*333 dwts. 

The first of these three examples is calculated 
in grains, the second in pennyweights and frac- 
tions, and the third in decimals ; but in each calcu- 
lation the efifect is precisely the same, being 
equivalent to 13 dwts. 8 grs., as shown in our 
first example, and thereby proving most conclu- 
sively that the remaining 3 after division is not 
grains, but a fraction of a pennyweight ; in order 
to reduce the remainder to grains multiply by 
24, and again divide by the divisor 9, when the 
proper solution of the problem will be effected 
In all these examples, whether calculated in 
grains, fractionally or decimally, the principle is 
unalterable. 

When the mixture of gold and alloy is properly 
incorporated (to effect which a good white heat 
is essentially necessary), it must be careftiUy cast 
into bars of gold, the sizes of which vary accord- 
ing to the branch of the jewellery trade in which 
they are used. Locket-makers usually cast their 
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bars broad and thin, so as to get as large a 
surface as possible; and experience has taught 
the necessity of this, in order to avoid a large 
amount of waste in outsides and edges. Chain- 
makers generally cast those which they use long 
and tolerably thick, which when rolled, produce 
long strips of wire, and these are admirably adapted 
in every way to the art of chain-making. They 
are, perhaps, as much prized by the workman 
who operates upon them, as if he had the satis- 
faction of knowing that they were a part of his 
accumulated wealth. 

The pouring of the gold into the ingot-moulds 
is an art which requires some little skill and 
practice. The flux floating upon the surface of 
the gold in the crucible, may be prevented from, 
passing into the ingot-mould with the gold by using 
a thin piece of flat wood held in the left hand; 
poplar wood is the best, because it bums very 
slowly. 

After the process of melting, the bars of gold 
should be accurately weighed, in order to ascertain 
how much has been lost in performing the work. 
If this operation should prove satisfactory, they 
must next be well filed upon the edges and comers 
to remove all loose and scraggling pieces, which 
would otherwise, in the subsequent process of 
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rolling, be lost. After the completion of this latter 
process, the bars are again placed in the scales, 
and their weights entered in the mill-book, for the 
purpose of being sent to one of the rolling-mills to 
be rolled into sheets or wire, as may be necessary. 

This is effected by submitting them to the 
action of large steel rollers moved by steam 
power. As the bar passes through, the rollers are 
pressed closer together by powerful screws; it 
is again passed through many times, with an 
additional pressure of the screw every time, until 
the gold has become hard and requires anneal- 
ing. This process is performed by placing the 
metal upon a movable sheet of iron in a 
muffle, or oven, heated by flues; after this 
operation the bar is submitted to the same pro* 
cess of rolling, changing the rollers until the 
desired thinness is obtained. Such are the pro- 
cesses for the reduction of the bar into flats or 
sheets. 

In producing strips of gold, previous to their 
manufacture into wire, the bar is first rolled to 
about No. lo or ii of the Birmingham wire-gauge, 
annealed, and then submitted to the action of a 
pair of circular, cutting-rollers, having a number of 
regfular-sized grooves in each roller; the project- 
ing portions overlap each other, so as to form 
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knives or cutters. The size of the strips thus 
produced corresponds exactly with that of the 
grooves in the rollers. These strips may be 
severed from the bar with a pair of vice-shears, 
but it is not so clean and regular as the above 
method. The following table shows the cost of 
gold-rolling : — 
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CHAPTER V. 

Coining. 

The finest or richest alloy of gold is employed by 
the gold-beater in the preparation of leaf-gold, and 
also by the artificer in artistic embroidery, massive 
ornamental work, and, in fact, in every work of 
art which can be improved in beauty by the addi- 
tion of this highly-prized metal. The chief uses of 
leaf-gold have been already explained; therefore 
the next quality of fineness, to which we shall 
direct particular attention, is the national standard 
of value in this country — the circulating medium of 
exchange, or our coinage, the manufacture of 
which consists principally of sovereigns and half- 
sovereigns ; and as the processes employed in this 
branch of metallurgy are instructive and interest- 
ing, we will briefly describe the work carried on at 
the Royal Mint. 

First of all, the gold is sent from the Bank of 
England to the Mint in ingots of about i8o oz. 
each. Every ingot is tried by the Bank assayer, 
and also by the Mint assayer, in order to ascertain 
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how much each bar differs from the standard 
(2 2 -carats) of absolute purity or fineness. Whwi 
the proper fineness has been ascertained, and the 
mixture of alloy prepared (which is now always 
copper), the total quantity of gold and alloy, in 
proper proportions, is taken and divided into lots 
of 1,200 oz., for the purpose of being melted into 
bars. The crucibles used by the master melter are 
about nine inches deep, by seven inches across the 
mouth; and .are made of graphite or plumbago. 
These are well heated previous to the introduc- 
tion of the ingots of gold and alloy, in order to 
prevent cracking or flying, which, should it happen, 
would be serious, when so large a quantity of 
metal had been added. To ascertain whether a 
pot is cracked or not, it is well to introduce a cold 
bar of iron and let it touch the bottom, when if any 
crack exists it will at once be visible. I£ the heat- 
ing of the crucible has produced no ill effects, the 
bars of gold and alloy, which have already been 
prepared, are put in, and thoroughly melted, being 
finally well stirred with an iron stirrer ; the whole 
mass is then poured into ingot-moulds, sixteen 
being placed side by side in a frame ; the pot will 
hold sufficient metal to fill four ingots holding 
300 ozs. each ; consequently, four pots of gold will 

fill the whole of the ingot-moulds. 

E 
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When the ingots have become cold, either by 
quenching or in the ordinary way, they are stamped 
with certain letters or figures, and two pieces for 
assay are cut from each. These two pieces are 
sent to different assayers, the result of the test 
being afterwards given to the Master of the Mint, 
and if found correct, the master melter has properly 
discharged his duty. 

The sizes of the bars are about 24 in. long by i '375 
broad, and about i in. thick. When the Master of 
the Mint is satisfied as to the correctness of the 
test, they pass into the hands of the weighers. 
The scales employed are so strong, and at the 
same time so delicate, that a single g^ain will give 
the turn, even when loaded with 1,000 ozs. 

The bars of gold, when thus accurately weighed, 
are rolled at the rolling-mill in the manner 
previously described, then cut into lengths of 18 in. 
each, again rolled until they are 1*829 inches in 
width, and 0*053 in thickness, being then equal to 
rather less than 2 in. in width, and i-i9th of an 
inch in thickness. This process must be carried 
out with great care, it being very necessary that 
all the bars should be of the exact size. The long 
flat strips of gold thus made are cut up into 
circular blanks of the size and dimensions of 
sovereigns and half*sovereigns> by the cutting^>out 
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presses. At the Mint twelve of these presses are 
in daily operation, the mechanism of which is 
extremely accurate. 

Some of the blanks are taken occasionally and 
tested as to the proper size and weight, in order to 
see if the cutting-out presses are properly doing 
their work ; and if they are correct, the cutting-out 
proceeds. Subsequently, about 720 oz. of blanks 
are taken and put into a bag, and carried into the 
weighing room, where can be witnessed at work 
several machines of truly marvellous beauty in 
construction, and of extreme accuracy. They weigh 
every blank separately, and even go so far as to 
separate the lighter or heavier coins, in a manner 
one would suppose the intelligence of man alone 
could effect — ^throwing those of the proper weight 
into one receptacle, those too heavy into another, 
and those too light into a third. These machines 
are fed by a workman, whose duty it is to place 
a pile of gold blanks in a kind of trough made 
on purpose to receive them, and then leave the 
machine to discharge the other duties attendant 
upon the process ; the blanks fall one by one into 
little slits at the bottom of the machine. There are 
three provided, and to determine which of the 
three slits shall receive the coin, the machine 
previously weighs it. These machines will weigh 

£ 2 
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and separate about twenty-three blanks in a 

 

minute. 

The heavy ones are afterwards passed through 
another wonderful machine, which files away the 
edges until the proper size and weight are pro- 
duced. The next process is the testing, in order to 
ascertain whether there are any cracked ones among 
the bulk (a result of air-bubbles, caused through 
imperfect melting). A boy performs this operation. 
He grasps two handfuls of blanks, and rings each 
one on a block separately ; by the nature of the 
ring or sound he can at once tell whether it is 
defective. If so, it is placed aside with the light 
blanks for re-melting. Those which are good are 
then submitted to the action of an edge-compress- 
ing machine, at the rate of about 700 per minute ; 
where they are slightly reduced in diameter, and 
thickened at the edge. By this time they have 
become hardened and require annealing; after 
this is done, they are boiled out in diluted sul- 
phuric acid pickle (oil of vitriol), in the proportion 
of one of acid to fifteen or twenty of water, and this 
produces a fine rich gold colour, by removing the 
black oxide of copper from the surface; afiter 
rinsing well in clean water, they are dried in box- 
wood sawdust. The principal part of the business 
then takes place — the coining — ^by which is pro- 
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duced the design upon the obverse and reverse 
sides; and also by which that beautiful bright 
colour to be seen upon a new sovereign is effected. 
The sulphuric acid pickle leaves a dead or matt 
appearance, and the parts which appear so bright 
when the coin is newly circulated are made so by 
the pressure of two highly-polished steel dies, one 
for each side of the coin ; the blank being placed 
between the dies, one blow is sufficient to stamp 
the whole of it, including the two surfaces and the 
edge. 

All the gold coins now issued from the English 
mint bear a milled or serrated edge, which is pro- 
duced by ridges on the inside of the collar holding 
the blank, when it is being struck between the 
dies. This milling is so true that it would be a 
very difficult task for the counterfeiter to imitate 
it by filing. It is further adopted to afford an 
immediate detection of any attempt to deteriorate 
the coin by clipping or filing; and the greatest 
attention is consequently paid by the Mint autho- 
rities to this part of the work, in order to baffle 
the ingenuity of the would-be tamperer with the 
coinage. During the stamping the coins fall from 
the coining-press into a tray underneath, where 
they are again examined one by one, to pick out 
defaulters. The good ones are then removed 
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to another room, where a small number of sove- 
reigns or half-sovereigns are indiscriminately se* 
lected, weighed, and assayed, as a final test of the 
thorough accuracy of the whole manufacture. The 
sovereign, when completed and ready for circula- 
tion, is almost exactly *868 of an inch in diameter ; 
1,869 sovereigns standard gold [22 carats) weigh 
exactly 40 lbs. troy weight; the legal weight of 
each can thus be very easily determined. Reduce 
the 40 lbs. to dwts., and divide the product 
by 1,869; if we then reduce the remainder to 
grs. and again divide, we shall have the weight 
of 5 dwts. 3^8 grs., which is equivalent to 123*27,447 
grs., the exact weight of a sovereign. It is calcu- 
lated that there are in circulation in the United 
Kingdom sovereigns and half-soyereigns to the 
value of 100,000,000 sterling. 

As coins are subjected to considerable wear, 
through frequently passing from hand to hand, the 
amount of loss occasioned is worthy of some little 
consideration. Of course this amount will be in 
proportion to the length of time the coins have 
been in wear. To provide against this, the English 
Government allows a sovereign to be a legal tender 
till it is reduced not below 122*5 grs. (5 dwts. 
2i grs.)> the difference between this and the full 
standard weight being the remedy allowed by 
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English law for abrasion or loss by wear. Con- 
sequently, when English gold coins fall below this 
standard, they cease to be a legal tender. The 
depreciation of a coin depends upon its hardness, 
wearing much more when soft, and also upon the 
rapidity of its circulation. The above law, how- 
ever, is not strictly carried out. The remedy for 
abrasion would be a little more than three-quarters 
of a grain for each sovereign, or decimally 774 
grain* 



CHAPTER VI. 

Manufactured Articles. — Locket- Making. 

The next branch of the subject, in treating of the 
uses of gold, we have to notice, is that relating 
to the jeweller, which includes the various works 
of art connected with the trade of a manufacturing 
goldsmith. 

One of the first things that would be likely to 
strike the stranger in visiting a jeweller's work- 
shop, would be the methodical manner in which it 
is fitted up. He would also probably observe the 
neat and compact arrangements provided for the 
workmen, consisting of convenient tables or benches 
for the easier performance of the work. The 
jeweller's board commonly provides sittings for 
four workmen, the outline of which is nearly half- 
circular; holes are sawn or scooped out from the 
semicircular side to form places for the requisite 
number of men, and these hollowed places, with 
their appendages, form what is technically termed 
the jeweller's " skin." This " skin " consists of a 
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piece of leather fastened securely underneath the 
two arms of the board, and round the semicircle, 
so as to form a receptacle into which the filings 
or articles accidentally dropped by the workmen 
may fall ; and also to serve as a convenient place 
for tools. 

Many master-jewellers have now substituted iron 
pans or trays for these leather skins, which, in 
many cases, are better, as the lemel can easily be 
separated from the scrap. This is done by means 
of a smcdl movable box provided in the bottom of 
the pan, with a perforated top, through which the 
lemel can at any time be swept by the workman ; 
the lemel, to a considerable extent, where these 
trays are in use, being prevented from getting too 
much upon the tools ; as a few seconds now and 
then, will suffice to sweep it through the perforated 
part of the tray into the box underneath. No con- 
trivance of this kind is attached to the ordinary- 
leather skin, and the lemel continually accumu- 
lating upon the handles, and in the crevices, of 
the tools (which are sometimes rendered moist 
through constant handling) is a source of incon- 
venience to the workman and a loss to the em- 
ployer. 

In the centre of this hollowed place there is 
secured, in the woodwork of the board, a small 

E 3 
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wedge-shaped, projecting piece of hard wood called 
the "peg;" and upon this the artisan performs 
all his work ; and beneath this peg is the skin or 
tray of which we have spoken. Each workman 
sits at one of these peculiar-shaped places, and in 
close proximity to him is a bent gas-pipe, filed 
slanting at the mouth, and working upon a swivel. 
This is constantly burning, the flame being indis- 
pensable in the jeweller's art, for soldering pur- 
poses. These peculiar-shaped benches are gene- 
rally arranged down one side of the workshop, 
and the heavier tools, lathes, rollers, draw-benches, 
&c., down the other side and middle; but where 
a separate shop can be provided for these latter, 
it is generally done. 

We shall now endeavour to explain, from prac- 
tical knowledge, the processes employed for pro^ 
ducing modem jewellery of various kinds, com- 
prising the personal ornaments of the rich, and 
such as is stored in the warehouses of the mer- 
chants and manufacturers who trade in it. 

The qualities of the gold used in the manufacture 
of jewellery having been previously described, we 
shall at once proceed to allude to the manufacture 
of lockets, a branch of industry finding employment 
for a great number of hands ; and, considering the 
rapidity with which orders are now executed 
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compared with what they were a few years ago, 
an accoiint of the work cannot, we think, fail to be 
interesting to the reader. A very large quantity of 
what are generally termed gold lockets consist of 
gold only on the tops and bottoms, or fronts and 
backs ; and this is so delicate that it has to be 
strengthened underneath with base metal ; in 
some cases it is as thin as No. i when doubled 
in the jeweller's metal-gauge. Being so thin, of 
course great care is required in manipulation, 
especially when the graver is being used. The 
rims are made of plating, as also are the loops 
and rings, the fronts and backs being all the 
gold they contain. These lockets are being made 
by the workman at about i^. ^d. to i^. td. each. 
This is, undoubtedly, caused by the low prices 
at which manufacturers find it necessary to sell 
them. The prices quoted above include every- 
thing incidental to the complete locket — plating, 
polishing, glasses, engraving, &c. — except the two 
blanks of gold to form the front and back of the 
locket. 

To form lockets of this description, plain, oval, 
or other shaped blanks are cut out by the press : 
these are prepared in large quantities, and kept in 
stock ready for the different workmen to make use 
of at any time. The blanks, before going into the 
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hands of tho regular locket-maker^ have to be 
stamped into shape : this is done by submitting 
them to the action of a pair of dies, which form 
the requisite design. The dies are strongly 
secured in the stamping-press, and the striking- 
up, as it is called, is generally entrusted to a 
jeweller's stamper, who performs the work at so 
much per gross. 

These blanks being slightly raised, are now 
ready for the workman, who generally performs 
his work in a very dexterous manner. 

We have as yet only spoken of the fronts and 
oacks of lockets; but there are also the rims, 
rings, flats, and other parts, which we must now 
describe. These latter parts, as we have already 
stated, consist of "gold plating," and they are 
purchased in the form of wire from the plating 
warehouses. The rims are made by cutting the 
wire into lengths (the preparation of this will be 
referred to hereafter) suitable for the different sizes 
of the lockets required. They are made by boys, 
in large quantities, so that they may be ready to 
hand at any moment. 

When the wire has been cut into lengths, the 
ends of the pieces are turned together and soldered, 
and afterwards shaped as desired upon a mandrel ; 
they are then ready to receive the prepared gold 
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parts. Each workman has a heap of fronts, backs, 
rims, &c., upon the board before him. He then 
begins to put the locket together ; and it is almost 
marvellous to see how skilfully the operator 
handles his tools, and the' rapidity with which the 
work is executed. 

One of the most delicate operations to be per- 
formed in locket-making, is the preparing and 
fixing of the hinges, or joints. To do this pro- 
perly and neatly is the aim of a good workman ; 
but the appliances being numerous, the skill of the 
artisan is promoted. To adjust the hinges two 
rims are selected, care being exercised to see that 
they fit closely together, without which it would 
be impossible to make a nice-fitting joint. Small 
lengths of tube ha\dng been previously prepared, 
of different sizes suitable for hinges, the workman 
now takes a small round file (rat's-tail) about the 
size of the tube which is to form the joint, and 
makes a little groove with it in the centre of the 
edge of the two rims ; this files away the sub- 
stance of the two rims to where the gold fronts 
and backs go on; and the groove or hollowed 
surface is afterwards filled up by the hinge itself 
It is then filed until the tube fits it nicely, when 
the proper length is cut off with a fine saw; a 
piece of steel wire is next put through it, and it 
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is again sawn into three pieces. These pieces are 
then laid in the groove, and soldered, two pieces 
to one side of the rim, and one to the other; 
this is the work almost of an instant, so expert 
do the workmen become at this branch of the 
trade. The soldering of the hinges, to prevent 
filling, or tacking, requires great practical know- 
ledge and judgment, in its execution ; to the inex* 
perienced, jeweller's rouge, or some whiting (a little 
of either), when put inside the tube, and where the 
saw has gone through, will prevent the solder flow- 
ing in those parts ;~but the most practical solderers 
perform their work without these precautions. 

Having now performed the work of making rims 
and joints, the next process is the fastening on 
of the rings, which is a very simple operation, and 
can easily be effected even by a boy. A piece of 
steel wire (called in the trade a " spit ") is taken, of 
the size required, and the rings wound upon it ; this 
may either be done in the lathe, or at the peg : 
if the latter operation is resorted to, the spit 
must be held in a pair of hand-vices; the coil, 
or lap, as it is more commonly termed, is then 
sawn through on one side only, longitudinally. 
A. large number of rings are thus very soon pre- 
pared; they are then closed with two pairs of 
pliers, and slightly filed at the joints. They are 
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now ready to be soldered upon the rims, which is 
done either by securing them in their place 
with binding-wire, or by arranging them upon a 
slab of pumice-stone, in half-dozens or dozens at 
a time. This latter plan is certainly the quickest, 
when a proper piece of pumice-stone is provided 
for the purpose ; a little pallion of solder is given 
to each, and a keen blast of the blow-pipe fastens 
securely a large number in a few minutes. The 
flats, and other parts of the inside of the locket, 
are prepared after the manner just described. 

We now come to that part which completes the 
process of putting together, in these cheap lockets 
— ^viz. the adjustment of the fronts and backs to 
the already prepared framework. This is done 
with soft solder, and is performed in the following 
manner : — The flats of the rims, and the edges of 
the gold plates that are to come in contact, are 
slightly rubbed on the file, or stone, to provide a 
level and clean surface ; the workman then takes 
up a back or front, and, with careful precision, 
secures it to a rim. This may be done with very 
fine binding-wire, or otherwise, as desired. When 
a quantity of these have been fitted, they are 
placed upon a bunch of matted wire (old binding- 
wire, and called the " devil "), ready to be soldered ; 
a solution of chloride of zinc is then put round the 
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part to be united, and also a few pallions of solder, 
when a gentle blast from the soldering-jet com- 
pletes the operation. The better class of work, 
however, is hard-soldered, that being wholly com- 
posed of gold ; but the processes of the metallurgy 
are similar to those we have described. The 
lockets, after being touched up a little by the 
workmen, are ready for the polisher, whose work 
we shall consider under another branch of this 
subject. 

Common lockets have generally plain or en- 
graved surfaces ; but in the better class, the orna- 
ments in the centre are raised, and diamonds and 
other precious stones are sometimes set in them ; 
and in some cases also extend round the borders 
of the lockets. In order to vary the designs as 
much as possible, ornamentation is now produced 
by the " stamp," as well as by " hand ; " and it is 
chiefly due to this advantage that the locket manu- 
facturers are enabled to display such a variety of 
patterns. The parts made by hand are called 
settings, and are all "wrought," with the exception 
of the teething, this of late being more commonly 
performed by the press, instead of by the hand 
as formerly. These settings are placed upon the 
lockets according to the designs required, a 
number at a time, and then hard-soldered, a pro- 
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cess which fimily secures them in their places. 
In the manufacture of bright gold lockets, where 
hard-soldering is adopted, silver solder is now 
always used. The process is performed in this 
way : — The parts to be united are made quite 
clean, free from grease or oxide ; and a solution ot 
borax being prepared by rubbing a piece upon a 
slate, to which a few drops of water have been 
added, the ornaments or settings are dipped into 
this solution, and at once transferred to their 
proper place upon the article in process of manu- 
facture; and while others are being prepared in 
the same manner, these will have become dry. 
This operation tends to prevent moving during 
the process of charging, and also acts as a pre- 
ventitive to rising in soldering ; we may add that 
a little sandiver rubbed in the borax solution will 
prove an unfailing precaution against the latter. 
A quantity of very small pellets, or pallions, of 
solder are then cut, which, being picked up one 
by one on the point of a camel-hair pencil mois- 
tened in the borax solution, are put in their proper 
places, and the flame directed by the blowpipe 
from the gas-jet, soon unites the joints as firm as a 
rock. 

The ornaments, or, more properly speaking, 
settings, which are to receive precious stones or 
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Other jewels, are placed upon the lockets, with 
their teeth uppermost, the gems most suitable to 
form the designs being put in proper order between 
them. The tops of the teeth are so bent or turned 
over, that they fully encircle the stone, and thus 
hold it securely in its place. This system is called 
** coUeting," and by it, beautiful efiFects are often 
produced* The best method of setting, or the one 
most admired, is called " fancy setting/* It con- 
sists in drilling holes for the gems, and then with 
the scorper hollowing away a portion of the metal 
around the holes to fit the stones, and also in the 
direction the gems are to extend ; at the same time 
the bringing up of four little beads or caps is 
effected, which act as claws, and form an efficient 
security for each genu This kind of setting, as 
applied to lockets, is very beautiful. We have 
partially described the duties of the " setter," and 
if he can perform the latter process satisfactorily 
for a first-class jeweller, he is considered a work- 
man of no mean order; it is not at all unusual 
to meet with good collet-setters, who are also 
good makers, but a maker is very seldom met 
with who can fancy set. There is another 
method called Roman setting, but it is not ap- 
plicable to this branch of the trade. 
The processes adopted by modem jewellers 
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in manufacturing ladies' gem -rings, bracelets, 
brooches, seals, &c., are, in their general detail, 
analogous to those already described— certain parts 
being raised by the stamp, and others being 
wrought, or made by hand; these are all put 
together piepe by piece by the workman, until the 
article is completed. A very good impression of 
a locket, or any other article with a flat orna- 
mental surface, may be taken by the workman 
(and the design kept for future reference) in a few 
minutes, by wetting some note-paper with the 
tongue and smoking the article over a gas-flame ; 
when it must be pressed upon the paper, and a 
perfect impression will thus be produced, fully 
showing the nature of the ornamentation, &c. ; 
the impression can further be made permanent by 
drawing it through milk, and afterwards drying 
the paper. 

It will now be necessary (in order to proceed step 
by step) to give some information respecting solders, 
which will enable the workman neatly to execute 
his work, for a great deal depends upon the solder, 
as well as on the skill of the artisan, in producing 
clean and invisible joints. Some jewellers know 
but little of the degree of heat necessary to melt 
the various mietals and their alloys. As a table 
supplying this information will no doubt be wel- 
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come, the following is given of the standard 
metals :— 

Daniell's Table. 

Fine gold will melt at 2,016 deg. Fahr. 
Pare copper „ 1,994 „ 
Fine silver „ 1,873 »» 

Pure spelter „ 773 „ 

The next table, prepared from Daniell, will corre- 
spond with the alloys we have previously given, 
and thus supply a want long felt by the goldsmiths ; 
not only for the treatment in the crucible, but more 
particularly in the subsequent manipulation ; whilst 
in the processes of annealing this table will also 
prove of some practical advantage, by showing that 
it is essentially necessary to vary the heat in some 
of the qualities to prevent scorching while they are 
upon the fire ; — 

Our Table. 

23-carat gold will melt at 2,012 deg. Fahr. 



22 „ 


2,009 


ft 


20 „ 


2,002 


» 


18 „ 


1,995 


» 


15 f 


1,992. 


n 


13 


1,990 


»f 


" „ 


1,987 


V 


10 


1,982 


»» 


9 


1,979 


ft 


8 


1,973 


„ 


7 


1,960 


99 


Composition „ 


1,587 


» 



Tnis table clearly demonstrates the fact that 
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it is unwise to place metals upon the annealing- 
pan without careful attention being paid to them, 
when their points of fusion are widely at variance 
with each other. If a piece of i8-carat wire and 
one of 7-carat, of exactly the same description, 
were placed upon the pan in the muffle, without 
due regard to the above facts, and left until 
the i8-carat had acquired a good red heat, upon 
the withdrawal of the pan it would be found that 
the 7-carat had been overheated, and the nature 
perished, so as to render it further unworkable^ 

The list of silver solders as expressed below will 
in practice be found to answer admirably for every 
purpose with the alloys we have recommended. 
When using 7-carat or common gold, a very easy 
one is required; this has been considered, and 
every reliance can be placed on the solders here 
given, and their suitability approved, by their 
point of fusion to the qualities under manipula- 



tion : — 



Silver Solders. 



Description. Fine Silver. 


Copper. 


spelter. 


Hard solder . . 
Medium solder . 
Easy solder . • 
Common hard . 
Common easy . 


16 parts 

15 .» 

14, It 

12* f. 


3j parts 
4 « 


J part 

1 



94 MANUFACTURED ARTICLES. 







Fusing Point. 




No. 


I. 


Hard solder. 


. 1,866 < 


deg. Fahr. 


No. 


2. 


Mediom solder 


• 1,843 


ft 


No. 


3. 


Easy solder . 


. 1,818 


>t 


No. 


4- 


Common . 


. 1,826 


n 


No. 


5. 


Common easy 


. 1,802 


M 



The fusibility of these solders will be a little 
higher than those given, because of the volatility 
of the zinc in melting, which increases the point of 
fusion when being used, for which allowance should 
be made. Any of them may either be used in pal- 
lion or filed into dust, as may be preferred. The 
former is more extensively employed by jewellers; 
and the latter by gold chain-makers, for which pur- 
pose it is more suitable, as it enables those who use 
it to get through more work in a given time. The 
pallion may be also used in the manufacture of 
chains — in fact, it is commonly preferred by curb- 
makers; and in the manufacture of Brazilian or 
snake chains its emplojonent is compulsory. The 
object of zinc in silver solders is to increase their 
fusibility; it also, by its evaporation in the pro- 
cess, increases the strength of the joint by tough- 
ening the solder ; but the use of too much is an 
obstacle in the way of the workman, and ulti- 
mately proves far from satisfactory to the pur- 
chasers of that class of jewellery : firstly, by the 
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addition of too large a proportion of spelter to 
silver solders, they become brittle and partly un- 
workable, especially when the parts united with it 
have to bear a strain, as they break easily, and 
consequently have to be re-soldered. This may 
happen several times over ; when this is the case 
it operates injuriously to the interest of the work- 
man. Secondly, the above description in time eats 
away, and articles that have been soldered with 
it become disunited. We have seen chains, after 
having been some time in wear, sent to be repaired, 
without a particle of solder upon the joints. This 
was caused by the solder having contained too much 
spelter in the first instance ; and even where this is 
not the case, the soldering places are liable to go 
black whilst lying in manufacturers' or merchants' 
stocks, if allowed to get damp or exposed to the acid 
vapours of their places of business ; this kind, there- 
fore, proves very unsatisfactory, and no possible 
advantage can be gained by any one from its use. 



CHAPTER Vn. 

Solid Wire-Drawing. 

One of the most important applications of gold 
is in connection with the art of chain-making ; and 
there being in that branch of manufacture an 
unusually large amount of gold employed, it will 
J3e necessary to enlarge upon it, especially as it 
comprises the whole art of wire-drawing, the prin- 
ciples of which, when fully comprehended, are a 
source of assistance to the workman so engaged. 
When this wire-drawing, as applied to the manu- 
facture of gold chains, is properly executed, there 
is every reason for the expectation of the best work 
throughout, at least so far as some patterns are 
concerned. In Birmingham wire-drawing is exten- 
sively practised, and that town is justly celebrated 
for it. 

Perhaps it will not be out of place to gfive here 
a short history of it and a few facts bearing upon 
the process. 
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The malleability of gold must have been known 
long before its ductility, for we never read of 
the ancient gold-workers turning to any account 
this latter property. It has been suggested by 
Beckman, a German chemist, that gold and other 
wire were first formed by beating out the metal, 
and then cutting it into thin strips, which process 
is entirely borne out by Scripture, in the account 
of the preparation of the sacerdotal dress of Aaron, 
for which see Exodus xxxix. 3. Wire-work seems 
to have been rarely practised by the ancients, and 
their mode of making it was upon the anvil. It 
seems to be seldom mentioned in their writings ; 
there is no allusion whatever to the draw-plate^ 
the principal tool of the modem wire-drawer, even 
in later works upon the subject. The persons who 
fabricated wire by means of the hammer were 
termed wiresmiths. The introduction of the draw- 
plate for wire-drawing purposes, was made about 
the year A.D. 1350. It is said to be the invention 
of one Richard Archal, a Frenchman, but it was 
long before the ancient method of the hammer and 
anvil was entirely superseded. 

In England wire appears to have been madt^ 
by hand, or wrought, until the year 1565 ; at that 
time a Saxon (Christopher Schultz) came to this 
country, and introduced the draw-plate and its 
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applications for making iron wire, which had pre- 
viously been introduced from the continent. 

The alloys of gold for chain-making purposes 
should be exceedingly malleable and ductile, and 
the tougher the gold is, the better will it be able to 
stand the kind of treatment to which it will be sub- 
jected. According to the modem process, when 
it is ready for the wire-drawer, it is in the form 
of square strips, of the sizes Nos. lo, ii, or 12 
of the Birmingham wire -gauge, unless otherwise 
ordered. The preparation of these strips has been 
explained when describing the process of rolling. 
The wire-drawer, in the ordinary performance of 
his work, submits them (after removing any rough 
surface left in the process of slitting) to the action 
of a pair of wire-rollers moving by hand power : 
these have nearly half-round grooves in them, and 
are diversified in size ; during the revolution of the 
rollers, the grooves in the upper barrel meet those 
of the lower, so that when a strip of gold has 
passed through them, ^ piece of wire is at once 
produced almost round. This process is repeated 
until it has passed through all the gfrooves, the 
latter being regulated by screws; the gold has 
then become hard, and requires annealing: when 
this has been done the wire is pointed, and then 
bomes the operation of the draw-plate, . which 
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usually consists of a piece of steel about 10 in. 
long, i^ in. broad, and ^ in. in thickness. These 
plates are the best for all practical purposes, but 
others will do for small operations. They contain 
about 10 conical holes of different sizes, and fol- 
lowing each other very regfularly. By passing 
the metal through these holes successively, a wire 
of any size can easily be obtained. We are now 
speaking of round wire ; but there are other kinds 
used by chain-makers, which will be considered 
in their order. 

In the preparation of round wire, and also of 
some others, when different sizes are required in 
the manufacture of an article, it is advantageous to 
cut off certain lengths equal to the quantity of 
material required for it. During the process of 
drawing the gold, it is a very convenient method, 
and at the same time one which presents a great 
advantage to the workman, not only by enabling 
him to prepare the whole of his work at one time, 
which saves labour ; but by giving him the oppor- 
tunity to utilise the whole of his gold profitably 
if at piece-work. 

By way of example, we will give a practical 
account of the matter, which will be well unCer- 
stood by the trade. If we were going to make a 
graduated curb Albert, the old plan would be to 

F 2 
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draw down the wire until the largest or centre size 
was reached, wind off the links, draw it again to 
the next size and again wind off, and so on until 
all the sizes had been prepared. To wind the wire 
properly it would require annealing between every 
size, and to do this after every hole would be a 
continual source of hindrance to the workman. 
According to the method we suggest (and we 
believe we were the first to introduce it into the 
Birmingham trade), this inconvenience would be 
dispensed with, because we should draw all the 
wire first and so dispose of that branch of the 
business. This would be done in the following 
manner. Presuming there would be five sizes in 
the chain, that would be two inches to each size. 
When the wire had reached in dimensions the 
largest size, cut off a length of nine inches ; after- 
wards cut off all the other wires in the same 
manner, as the drawing proceeds; nine inches of 
wire makes two inches of chain, consequently, in 
the above example, all the wires will be required 
of equal length; but when seven sizes are put 
in a chain, six inches will suffice for the first size, 
and seven inches in the subsequent ones. On a 
large scale a decided advantage is gained by this 
method, both in time and patience. Most other 
chains may be prepared upon this principle ; and 
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besides being found more convenient to the work* 
man, a grater number of articles will be obtained 
out of the same material. 

These wires are wound upon oval steel spits of 
various sizes, to form links, and afterwards, on being 
put into proper shape by the workman, become 
that well-known article, the " graduated ciurb.'* 

The holes in the draw-plates are regulated when 
worn, by hardened steel punches of a conical form ; 
they must not taper too suddenly, but gradually 
down to the point ; if they are pointed too sharply 
they will leave no bearing on the draw-plates, the 
holes will pull out, and the wire will be very 
irregular in size, in some cases varying more than 
a size in one piece of wire ; therefore the more 
gradual the taper of the punches the better, and the 
more certain will be the wire produced from them. 

Wire is drawn by the wire-drawer into various 
shapes, the principal of which are hollow for 
jewellery and gold chain-work ; these will be 
duly considered. Primarily the solid wires claim 
our attention, all of which can easily be pre- 
pared, far more so than the hollow ones, for the 
latter at times present features of great difficulty ; 
and the best workman is often subjected to a 
good deal of trouble and annoyance in their manu- 
facture. 
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Square wire is prepared in a similar way to round 
in the first process by the wire-drawer — ^the break- 
ing-down ; and afterwards, by submitting it to the 
action of the draw-plate ; here the first difference 
in its form or shape commences to take effect. The 
plate through which the wire has to pass contains 
square holes instead of round, as in the previous 
case ; these holes may be made of any size, regulat- 
ing them by a steel punch, which, of course, must 
also be square. The exact size of the wire is 
obtained by knocking the punch into the plate firom 
the back side of it, so as to open or enlarge one of 
the holes of the draw-plate, and afterwards by draw- 
ing the wire through it. When the holes are too 
large, the draw-plates are battered upon the front 
with a convex-faced hammer, and the punches 
applied firom the proper side to regulate them, in 
the way just described ; a bearing is thus produced 
upon the surface of the plates which protects the 
holes, and this renders the wire regular in size. 
The plates in use for these purposes being always 
soft, by constant wear and a continual alteration 
of the holes, the draw-plates will in time become 
hard and require annealing, after which process 
they should be allowed to cool gradually, by cover- 
ing them with ashes. 

Solid oblong and half-round wires, as well as 



OBLONG WIRE. 103 

several other fancy wires, are all similarly pre- 
pared, with this exception, that each wire has its 
own draw-plate, corresponding exactly with the 
form required. 

In the preparation of oblong and half-round wires 
it is usual to pass the wire through a pair of 
flattening rollers, so as to enable it the more easily 
to take the first hole of the draw-plate to which 
it is then submitted; by these means both wires 
are more quickly prepared. Oblong wire is some- 
times made by square drawing, and then flattening 
it by the rollers ; there is one advantage gained 
by so doing, namely, an oblong of almost any 
shape can soon be effected, and that without the 
use of numerous draw-plates of that pattern. 



Hollow Wire-drawing. 

The process of hollow wire-drawing is more 
complicated than that of solid, consequently, more 
than usual care is required in its production. Solid 
wire can easily be reduced in size by means of the 
draw-bench, a contrivance working with a wind- 
lass. In the case of hollow wire, it is commonly 
pulled through the draw-plates, by lapping it once 
round the person of the operator, and then swing- 
ing the body forward in the opposite direction of 
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the draw-plate ; this method prevents plier-marks, 
and also preserves the shape of the wire intact, 
by dispensing with the use of draw-tongs, and 
this is of some importance in fancy wire-drawing. 
Another good plan is to run the wire, as it leaves 
the draw-plate, upon a drum, turned with a per- 
pendicular handle, which is secured to it hori- 
zontally* The wire is drawn through the draw- 
plate and wound upon thj drum by a rotary 
action; whilst for facilitating its removal, the 
drum is slightly conical in form. After this 
proceeding, if the wire remains unfinished, it is at 
once transferred to a skeleton frame, correspond- 
ing with the outer dimensions of the drum, and 
revolving upon a perpendicular pin ; the process is 
repeated as many times as circumstances permit, 
or until the proper size is produced. 

The wire requires annealing repeatedly in all the 
processes of drawing, but experience and judgment 
will dictate how often it should be done; some 
golds will stand much rougher treatment than 
others, therefore, there are no fixed periods for 
this proceeding. 

In preparing hollow half-round wire, the process 
commences according to the principles already 
laid down for round wire. Small half-roxmd wire, 
in hollow may be first drawn two sizes smaller 
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in the round than required when finished in half- 
round; that is to say, if the half-round were re- 
quired to finish 18 size in the jeweller's metal-gauge, 
it should be drawn to 1 6 round wire in the same 
gauge, and subsequently flattened to size 3 by 
passing it repeatedly through a small pair of 
jewellers' flattening rollers ; it is then well annealed, 
and greased ready for the application of the draw- 
plate. The gold (being now in the form of a flat 
narrow strip or riband) is pointed by cutting it 
with a pair of hand-shears, a little from each side 
of the strip at the end, so as to form a point for 
admission into the draw-plate; the wire is then 
pulled through a round hole, large enough to 
admit the point of a small steel punch, which 
acts as a doomer to the wire in its passage through 
the hole of the plate. One half-round plate is next 
taken, and the wire drawn successively through 
it until the desired size is made ; though usually 
two holes are sufiicient to obtain good half-round 
wire of the hollow kind. 

Fancy wires of other descriptions are prepared 
in the first instance exactly as we have de- 
scribed ; but there is a change of the process in 
finishing. Oblong wire would only require a very 
slight draught in the half-round draw-plate, just 
sufficient to make a set upon the edges of the wire j 

r 3 
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it is then consigned to the oblong draw-plate. In 
its passage through the latter, it is supported 
by a small tapered punch of the same dimen- 
sions as the aperture in the plate ; this produces 
a wire exactly the same shape as the aperture, 
only hollow instead of solid* Oblong wires will 
require to be of the same size in the round, in order 
to produce a tolerably sharp impression when they 
are finished. 

Hollow square wire is made by taking two 
oblong wires and drawing them through a plate 
containing square holes, between which is inserted 
a round piece of steel wire, which keeps them 
in their proper places, and renders their impres- 
sions sharp and equal. Square wire must be 
two sizes larger in the round than is required in 
the square, as it finishes two sizes smaller in the 
latter ; this is everywhere the case in the prepara- 
tion of plain square wire. These observations also 
apply to fluted wire made in hollow; and other 
fancy wires may be obtained by carrying out the 
general rules here laid down. 

Ornamental wire is produced by the flattening 
rollers bearing various patterns of artistic work, all 
of which have been originated in the modem 
school of goldsmiths. The subsequent processes of 
manipulation are precisely similar to those already 
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given as regards general detail ; and include the 
chief features in the art of wire-drawing as it per- 
tains to the precious metaL 

For the purpose of making gold chains any of the 
above wires may be taken and wound upon pieces of 
iron or steel, of different forms and shapes, accord- 
ing to the contemplated design ; the iron or steel 
being removed, the coil of gold is sawn longi- 
tudinally, to form links, and these when put 
together in a multitude of ways, and soldered, 
complete the operations of the person called the 
" maker." Chains, like all other work, require 
to be repeatedly boiled in diluted oil of vitriol dur- 
ing the processes of soldering, in order to remove 
the black surface, or oxide, which is continually 
presenting itself; and which would operate inju- 
riously in any additional soldering, if not removed, 
as the borax forms itself into a hard, glassy flux, 
and so becomes objectionable. 

In concluding these remarks upon the manufac** 
ture of gold wire, we will give an explanation 
of the method adopted by "plating'* manufac- 
turers, but as this is not essential to our present 
subject, we shall only briefly refer to it. 



CHAPTER VIII. 

Manufacturing Processes. — Gold-plating. 

Gold-plating, like gold itself consists of various 
qualities, and is valued at from two to fifteen 
shillings per ounce. It is commonly prepared in 
the following manner: a bar of gold of the quality 
desired and one of metal (composition or gilding 
metal will do) are taken and made perfectly flat 
under the stamp or press ; when this is done, the 
two bars are cleansed, by scraping or filing the 
surfaces which will subsequently come in contact ; 
this process is of importance, and must be con- 
tinued until every particle of black is entirely re- 
moved. Of the two, filing is to be preferred, because 
the file-marks have a tendency to assist the complete 
amalgamation of the metals. Some thick borax is 
next prepared, and well rubbed over the surfaces. 
The two bars are well secured together by strong 
iron wire, and are then ready to be united into one. 
There being several methods of effecting this, 
it will be necessary to describe them. First, 
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the process known as sweating should be ex- 
plained. The two metals^ when perfectly secured, 
are placed in a ^* muffle/' and made red-hot ; the 
heat is increased until they are almost at the point 
of fusion. At this period the operation requires 
very careful watching, and when the metals have 
become united, the whole is withdrawn, and the 
amalgamation is complete. 

The second and best method, the one also, as far 
as we know, most adopted, is that of joining the two 
metals together by soldering. The whole process 
previous to the soldering is exactly as before. The 
metal bar being larger in every respect than the 
one of gold, the extended surfaces, therefore, of it 
provide a support for the pallions of solder, which 
are placed along one side and half-way along each 
end. The whole is then subjected to a powerful 
heat in the muffle, and the solder flows between 
the bars, thoroughly cementing them together. 
When this is seen to nm down the side and ends 
not charged, the operation is complete, and the 
gold can be rolled, hammered, or otherwise mani- 
pulated. 

For the purpose of making 9-carat plating, such 
as is used by locket-makers, a bar of 9-carat gold 
would be selected. The relative thickness of the 
two metals would be, perhaps, in the proportion of 
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I to 20, and would cost about 2S. per oz. To pro- 
duce wire, flat, tube, &C.9 the metal is all rolled flat, 
when it may be stamped, spun, cut into strips, 
suaged, or doomed, and thus made into wire, or 
otherwise attenuated to any extent. In any of these 
processes the gold will follow the reduction of the 
baser metal, still retaining to a considerable extent 
the relative proportion of thickness between them. 
In the case of wire-drawing, we may remark that 
the holes of the draw-plates must be closely 
watched, in order to detect and remove scratches, 
&c., which would be a serious obstacle in the 
manufacture of good gold-plating. 

Round wire-plating is made by cutting flat strips 
from the rolled metal, then by suaging or dooming, 
and afterwards drawing them until the outer edges 
meet. A thin riband of pallion solder may then be 
placed inside the joint and cemented, when the 
surplus solder must be removed ; a continuation 
of the drawing process will render the wire fit for 
every purpose that may be needful. 

Some gold-plating, however, is left with the 
joints of the wire unsoldered. In using wire of 
this kind much care has to be exercised, in order 
to prevent the joint being seen on the surface of 
the work, which would spoil the sale of it. With 
this class of goods the process of polishing is 
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a very delicate operation, and must not be entrusted 
to an inexperienced workman. 

Leaving this branch of the subject, we shall now 
extend our remarks in the direction of those pro- 
cesses which come immediately after the making 
of the articles, the first of which is polishing ; and 
this will only be dealt with as it applies to the 
manufacture of real gold jewellery. No doubt, 
those who manufacture plated wares will glean 
sufficient information from the description here 
given, to be of some service to them. 

Polishing. 

Polishing is usually done by girls at the lathe, with 
a circular brush made of stiff bristles, and revolv- 
ing upon a horizontal spindle. The brush finds its 
way into the small interstices of the work, and, if 
skilfully employed, does not injure the most deli- 
cately-constructed articles. All polishing is com- 
menced in the first instance by rubbing down, or 
smoothing the surface of the work, with some kind 
of hard material, which entirely obliterates all file- 
marks, all roughness of workmanship, and other 
imperfections left by the maker. The substance 
employed by the polishers in effecting the above 
object, is a mixture of pumice, emery, and crocus, 
prepared with oil to the consistence of a thick paste. 



1 1 2 POLISfflNG. 

and applied in very small quantities to the revolving 
brush and also to the work. If the work is re- 
quired to be very finely polished, after the first 
coarse marks have been removed, another mix- 
ture must be used, consisting of finely-powdered 
rottenstone and oil : this preparation removes the 
polishing-marks produced during the first opera- 
tion. A special brush must be used with the last 
mixture. If a higher degree of polish is required, 
still finer materials must be employed, but such 
is very seldom the case in the jewellery trade. 
Touching the work upon the bufi^ to which a little 
rouge and brown candle-grease have been added, 
after the former processes have been employed, 
produces a high degree of polish. In fact, the 
whole process consists in entirely removing scratch 
after scratch, until nothing in the shape of marks 
is visible to the naked eye. 

Some kinds of jewellers' work have to be ex- 
ceptionally treated, on account of the extreme 
delicacy of make. The Water-of-Ayr stone is very 
commonly employed by jewellers in polishing". 
The inside of rings is polished upon a "chuck," 
tapered down almost to a point ; and the applica- 
tion of a small portion of cotton-wool to hold the 
mixture makes an effective polishing-tool. Threads 
are also somewhat largely used in this process ; 
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for the inside of the links of chains they are highly 
advantageous, and, indeed, cannot be surpassed. 
The work should be well boiled in diluted sul- 
phuric acid, in the proportion of one part of acid 
to twenty parts of water, previous to polishing ; so 
as to render it quite clean, and, being bright at 
the commencement of the latter process, it will 
continue so throughout; a slight rub now and 
then with a piece of cotton waste will remove the 
grease enveloping it, and thus inform the workman 
as to the necessity of continuing the operation. 
When the polishing is completed the work is 
washed out in a hot solution of soda, soap, and 
water, and dried in warm boxwood sawdust. The 
common washing soda is used on account of its 
cheapness, its cost being about 2d. per lb. ; and 
I oz. of it to a pint of water will be found in almost 
every case sufficiently efficacious. 

Enamelling. 

Enamelling is much practised in this country, 
and as the application of this art to jewellery 
heightens its beauty, a few details connected with 
it may be necessary to complete the account of the 
various processes employed in the production of 
the jeweller's work. The artistic work of the 
goldsmith is also considerably enhanced by the 
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use of enamel ; and much skill and taste are abso- 
lutely requisite on the part of the workman, not 
only in the mechanical processes, but likewise in 
the preparation and arrangement of his colours, in 
order to produce the highest possible hue or tint 
In fact, it is almost requisite that he should be an 
artist as well as a workman, to properly carry his 
craft to perfection. 

It has been much more extensively employed 
since the year A.D. 1800, owing to the discovery of 
gas. This, and as a consequence, the use of coke, 
have given rise to improved appliances, rendering 
the operation less costly, and easier to perform. The 
extent of the patronage which the art has received 
has also tended to this result. 

We shall refrain from going into the history of 
ancient enamelling and painting as it was formerly 
practised in Italy, where art study was almost a 
fundamental principle of education, and confine 
ourselves to simply giving an outline of the 
mysteries of the craft, and its adaptation to the 
present school of enamellers. Our remarks, there- 
fore, being purely descriptive, are more particularly 
intended for that class of gold- workers which we 
shall call the " uninitiated," or non-practical in this 
art. 

It is almost impossible for a good gold-worker to 
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be also a good enameller ; yet it is necessary that 
the former should understand in some measure the 
principles of the craft of the latter. 

Enamels are vitreous or glassy substances, used 
by metal-workers for producing various designs 
for useful or ornamental purposes. They are of 
two kinds, opaque and transparent, and have cer- 
tain conditions to fulfil, viz. they must preserve a 
hard glassy appearance after ftision; they must 
adhere very firmly to the gold ; they must ftise at 
a temperature below that of the substances to 
which they are applied ; they must be insoluble in 
water and the ordinary acids, and remain un- 
affected by the action of the atmosphere ; lastly, 
they must stand annealing and colouring, without 
becoming injuriously affected. 

Enamels as applied to metals have a transparent 
colourless base, called fritz, or flux, and when 
required for use a colour is readily given to it by 
the addition of metallic oxides, of which the follow- 
ing formulas have been selected as the most 

useful : — 

Fritz No. z. 



Red lead 


. 10 parts 


Flint glass 


• 6 »> 


Saltpetre 


. a >» 


Borax . 


• 2 » 



Fuse this mixture well in a clay crucible for 
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some time, then pour it out into a jar of water, 
collect the residue and afterwards reduce it to a 
powder in an agate-ware mortar, and preserve for 
futiire use. 

Fritz No. 2. 

Metallic tin . 8 parts 
Metallic lead • 4 », 

Fuse this composition in an iron ladle at a dull 
red heat; carefully remove the oxide which will 
form upon the surface, taking care also to obtain 
it quite free from the pieces of metal which have 
escaped oxidation, and reduce as before to a fine 
powder. Then take of this : — 



Calcine 


• 4 parts 


SUica 


• 8 If 


Saltpetre . 


. 2 )» 


Common salt 


• « if 



Well mix and partly fiise in a clay crucible; 
the fewer number of times this is fired the firmer 
it will be 

Fritz No. 3. 



Broken crystal goblets • 


. 12 parts 


Calcined borax • • 


• 4 i» 


Glass of antimony • 


• 2 » 


Saltpetre • ,. • 


• I »» 



Melt this mixture after the manner recommended 
for No. I. Break up and again melt, as this flux 
improves by repeated meltings. The above enamel 



FRITZ OR FLUX EMPLOYED. 1 17 

fluxes are admirably adapted to form the bases of 
enamels for gold-work. They may be made more 
fusible by increasing the proportion of borax ; and 
by the latter substance the fusibility of all enamels 
may be increased at pleasure ; but too free a 
use of it is an obstacle to the work of the artist. 



Fritz No. 


4- 






Flint glass powdered . 


. 


16 


parts 


Pearl-ash 


• 


6 


*9 


Common salt . • 


• 


2 


i» 


Calcined borax • . 


• 


I 


n 



Let these ingredients be well melted together, 
and afterwards finely broken into powder, and pre- 
served ready for the additional colouring mixture 
of enamel. 



Fritz No. 


5- 




Silicious sand 




12 parts 


Calcined borax . • 




" „ 


Glass of antimony 




4 H 


Saltpetre 




I » 


Chalk .... 




2 » 



Mix and fuse as before explained, grind into very 
fine powder and re-melt; this operation may be 
judiciously repeated several times. We have only 
at present described enamels, and given directions 
for the bases of them ; variety of design in colour 
is produced by the addition of some metallic oxide, 
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which effects the change according to the kind 
employed. These oxides should be used as 
sparingly as possible, because some of them will 
not stand the chemical process of colouring or 
even boiling without a bloom coming over them. 
A good black enamel may be made by taking the 
following ingredients :— 

Black Enamel. 

Fritz or flux No. 5 • • • I4,parts 
Peroxide of manganese • • 2 ,, 
Fine Saxony cobalt . • • I ,, 

Blue Enamel. 

Fritz or flux No. 4 • • •24 parts 
Fine Saxony cobalt • . • 5 »> 
Saltpetre • • • • • i „ 

Red or Crimson Enamel. 

Fritz or flux No. 3 • • . 8 parts 
Purple of cassins . . . • i „ 
Or red oxide of copper • • i „ 

White Enamel. 

Oxide No. 2 • . • • i part 
Fine crystal . . • . 2 ,, 
Peroxide of manganese • • A >» 

Green Enamel. 

Fritz or flux No* i • • •36 parts 
Oxide of copper • • • 2 ,, 
Red oxide of iron • • • "Af $» 
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Yellow Enamel. 

White lead . • • • • 2 parts 

White oxide of antimony • . i ,, 

Sal-ammoniac • • • • i „ 

Alum • • • • • I „ 

For the last-mentioned, pound each of the in- 
gredients separately in a mortar and well mix 
together; then carefully submit them to a heat 
sufficient to decompose the sal-ammoniac (chloride 
of ammonia); this colour can be tested in the 
melting, and will do when the yellow is properly 
brought out. 

Enamels may be made deeper in colour by a 
further addition of oxide, than that given for pro- 
ducing the respective tints. For instance, if a 
very intense blue is required, add half a part of 
za£Ere to the other ingredients. For black the 
same of protoxide of iron, zafFre, or black oxide of 
copper ; but the latter is not so good as the others. 
For red, the red oxide of copper may be employed ; 
^,nd in yellow, the oxide of lead must be used. 
For green the protoxide of iron, and oxide of 
chromium may be sparingly added to the trans- 
parent flux. 

Enamels may be prepared and kept ready for 
use by grinding them in an agate mortar, and then 
placing them under water in a covered vessel. Or, 
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if preferred, they may be preserved until required, 
in the lump, as they are formed after the crucible 
operation ; if the last-mentioned plan is adopted, 
then they must be broken with a rather sharp- 
faced hammer, and pulverised by means of the 
aforesaid pestle and mortar. When this has been 
done they are well washed in clean water, and this 
washing is continued until all extraneous matter 
has entirely disappeared. They are then ready for 
use. 

The work which has to receive enamel has to be 
specially prepared: this is done in the fdllowing 
manner : — ^The pattern desired is first drawn on 
the work by the graver ; the groundwork or part 
to receive the enamel is cut down very evenly, 
and this helps to heighten the effect ; in the case of 
transparent enamels the groundwork should be 
extremely smooth and bright. After the work has 
been well cleaned by washing in a hot solution of 
soda, soap, and water, and dried, the enamel is 
applied — in very delicate cases with the point of a 
pen, in others a knife or spatula may be substi- 
tuted with advantage ; the work is then fired, and 
the enamel is laid on again as many times as 
required. 

When the enamel is sufficiently fused the surplus 
part is rubbed off, the article is rinsed, and again 
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fired in order to close the pores. Great judgment 
is required with regard to this operation, as too 
long an exposure to the heat of the fiimace would 
completely ruin the entire work. Different shades 
of colour require different degrees of heat, and a 
knowledge of this can be acquired only by con- 
tinual practice ; such knowledge, however, is of the 
highest importance, because in some of the lower 
qualities of gold, the fusing point of enamel is so 
very near that of the gold that there is great 
danger of fusing the one along with the other. 
As we have said before, when the workman finds 
himself beset with these difficulties, a small ad- 
dition of borax to the enamel will remove these 
defects in the operation. 

Opaque colours require a slower and longer-con- 
tinued heat than transparent ones, because the 
base generally contains lead, tin, or antimony. In 
transparent colours a sharp quick heat is most 
suitable, which must be proportioned to the extent 
of brilliancy required. 

Opaqueness may be given to black enamel by 
heating the work to a dull red after it has passed 
through the usual process of cleaning: the oxide 
which forms upon the surface being black, imparts 
a kind of darkness to the colour. 

In the case of transparent enamels, the ground- 

G 
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work must be clean, smooth, and quite bright; the 
grooved surface being commonly run over with a 
polished, half-round scorper, to make the effect 
more intense and beautiful, the latter quality 
depending to a considerable extent on this being 
properly performed. 

By varying the alloys of gold a great alteration 
may be made in the brilliancy of enamel; for 
example, in transparent yellow and green, the 
alloy of gold should be rather pale ; in the case of 
red, the reverse should be the case. 

The vertical lapidary's wheel is now much used 
by the artificer for the purpose of removing the 
surplus enamel; and by the application of wet 
emery it is rendered clear and smooth : this is 
much quicker and better than the old method. It is 
finished upon the buff by an application of putty- 
powder (oxide of tin), as it is both smoother and 
cuts faster than most other polishing mixtures. In 
England the enameller's is a separate and distinct 
craft, and is altogether an art in itself; never 
having been found to answer well where tried by 
ordinary manufacturing goldsmiths, the desigfns and 
colours having in their hands too much of same- 
ness, when compared with those produced under 
other circumstances. The enameller, to take high 
rank in the art, must have some knowledg^e of 
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designing, engraving, and chemistry ; he must like- 
wise understand the alloys of gold and their points 
of fusion, and the effects of colouring the work ; he 
must also be tolerably conversant with the nature 
of the workmanship that is continually coming 
under his charge ; and all this knowledge may be 
considered quite sufl&cient to raise the art to a dis- 
tinct branch of study and practice. 

In closing our remarks on the preparation of 
enamels, colours, and fluxes, and their mode of 
application to gold alloys, we desire to say that 
the rules or directions here given have been selected 
from very high authorities in the trade, and we 
trust they will be found equally serviceable to those 
desirous of gaining information concerning enamels 
and the art of enamelling. The exact work 
cannot well be described, and thorough success is 
to be achieved only by the exercise of good taste, 
and by long-continued practice and attention to 
the craft. 

Where diamonds and other precious stones are 
employed as well as enamel, work pertaining to 
the latter is performed first. Engraving, chasing, 
colouring, and lapping, are all subsequent pro* 
cesses of the goldsmith's art 



G 2 



CHAPTER DL 
Engraving and Chasing. — Engraving. 

The art of engfraving on stone and metals by 
incised lines is so ancient that we cannot trace the 
historic period when it was not practised ; suJBice it 
to say, that among the collections of antique art in 
the British Museum, there are numerous examples 
of engraving, the work of the ancient Egyptians 
and other nations, executed on fine marble and 
also on precious stones. Besides, we know that 
engraved stamps or seals were used as official 
signatures in the very earliest times, for which we 
have only to refer the reader to the first books of 
the Holy Scriptures. Again, during the wander- 
ings of the Israelites in the desert, we read that 
Bezaleel, of the tribe of Judah, and Aholiab, of the 
tribe of Dan, were set apart specially for the pur- 
pose of " devising and executing curious works in 
gold, silver, and brass, and in cutting of stones to 
set them, and in carving of wood," for the service 
of the tabernacle of Moses ; and it is also written 
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that God ''filled them with wisdom of heart, to 
work all manner of work of the engraver, and with 
knowledge of all manner of workmanshiD of the 
cunning workman " (Exodus xxxi. i — 6). 

The process of engraving is of ancient origin, and 
is one in which the fine arts and the workman's 
skill are equally brought into operation. The 
making of images, some of which existed in the time 
of Abraham, was a work of great antiquity, though 
they consisted merely of rude outlines on flat sur- 
faces. This may claim to be the nearest approach 
to engraving of which we have any knowledge. 
In the middle ages, niello engraving held an im- 
important place among metal-workers ; it consisted 
in making fine incisures on works of gold, silver, 
copper, &c., and filling them with a black enamel, 
and was called working in niello — a process which 
had a very important effect. This invention is 
ascribed to a native of Florence, who was de- 
servedly celebrated for his genius and skill in the 
art, at the period of which we speak — ^the fifteenth 
century. To the same artist, whose n?jne was 
Maso Finiguerra, is given the credit ci having 
employed copper plates for engraving firom which 
impressions were subsequently taken ; and he also 
tried printing from engraved metal plates in this 
way. 
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Immediately the discoveiy became known in 
Italy, other goldsmiths and artists followed Fini- 
guerra in his new handicraft, and the art of en- 
graving was soon extensively practised. Through- 
out the sixteenth century it was considerably 
improved, and the skill of such artists as Botticelli, 
Marc Antonio Raimondi, and Benvenuto Cellini, 
the celebrated Italian goldsmith (who was called 
the prince of gold-workers), did much to raise the 
fame of the Italian engravers to a high standing, 
and to bring the art to a greater pitch of public 
appreciation than it had ever attained before. At 
first it was usual in Italy, Germany, and elsewhere, 
for the same person to prepare the design and 
afterwards engrave it; but afterwards, when the 
art became more mechanical, the two branches of 
it were divided : and, strange to say, that method 
has been somewhat extensively practised down to 
the present day. 

It would be interesting enough to inquire into the 
history of the art, and dwell upon the progress that 
has been made down to our own time; but our 
present observations being limited, we shall avoid 
a lengthened description and Come at once to the 
period of its introduction into England for com- 
mercial purposes; this will carry us about one 
hundred years back ; and we wish it to be borne 
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in mind, that the engraving of writing was the 
only branch of the art that had arrived at anything 
approaching excellence up to that period of time. 
This is fully proved by numerous specimens of 
mediaeval work to be seen at the present day. 

A great and powerful impulse was given in 
England to the art of wood-engraving by Thomas 
Bewick, who led the way to that success which has 
since crowned the eflforts of its followers in our own 
country. To William Hogarth is due the credit of 
being the founder of the modem English school of 
painting; but our present mission being uncon- 
nected with that art, as such, we shall now proceed 
to point out its application to the useful arts, especi- 
ally to gold jewellery. The honour is also given to 
Hogarth of being the founder of the present school 
of gold-engravers ; but it was left to others to de- 
velop the art, and to them is due the present exalted 
position of the craft — ^principally to one Draper, a 
London apprentice, who was long familiarly known 
as the "father of engravers.*' One of the great 
aims of Draper was to make those who w^ere under 
his tuition more skilftil, if possible, than himself, a 
characteristic rarely foxmd in the modem school of 
practical goldsmiths; but then we will not say 
how far the workmen themselves are to blame in 
the matter. 
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The trade is much indebted to Draper for im- 
proved methods of sharpening the gravers; and 
various other introductions of his have considerably 
aided the workman by simplifying the appliances, 
thus rendering the art more simple and its effects 
more beautiful. 

For more than one hundred years engraving has 
been more or less practised for trading purposes in 
England. Notwithstanding this, however, it is by 
no means common to meet with a first-class work- 
man ; for, to reach this point, he must be an artist 
as well as a mechanic. This is not perhaps impera- 
tively necessary to the ordinary practice of the 
art ; but, as the embellishments produced on works 
of jewellery by the graver are added for purposes 
both artistic and x)mamental, there is ample scope 
for the display of a considerable amoimt of know- 
ledge as well as skill in the execution of his task. 
It will at once therefore be perceived that the 
engraver, to become a high-class workman, shoiild 
not only have a natural ability for design, and 
a tolerably correct idea of the diJBFerent periods 
and styles of ornamentation, but must also be pos- 
sessed of great taste and judgment, as well as a 
delicacy of touch and acquired patience, to ensure 
reputation and success. 

The process, or modus operandi^ of the engraver 
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IS as follows: — ^The workman, for the most part, 
uses only the ordinary burin or lozenge-shaped 
graver invented by Draper, together with several 
small gouges and needles for scooping out hollows 
or making very fine tracery, a sharp-edged scraper 
similar to a small three-square file sharpened at 
the point, for removing the burr raised by the 
graver, and a Turkey-stone upon which he 
sharpens his tools. He also uses a kind of cement, 
in which he secures the work previous to its 
manipulation, consisting of a mixture of Burgundy 
pitch, plaster-of-Paris, resin, and beeswax in the 
following proportions :— 

Burgundy pitch . • • . 4 parts 

Resin . . • • • • 4 „ 

Plaster-of-Paiis • • • • 2 „ 

Beeswax 2 „ 

Place these articles in an earthen pipkin, or other 
suitable vessel, and melt carefully, stirring the 
mixture well until thoroughly incorporated; then 
pour into a vessel of cold water already provided ; 
when the mass is cool enough to touch with the 
hands, it should be pressed, rolled, and kneaded 
together, in order to discharge the water con- 
tained therein. Should it turn out brittle, return 
it to the pipkin, and add more beeswax; put it 
through the same process ajs before, and work it 
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well together, for the more it is worked the better 
it will be for use. When the proper degree of elas- 
ticity has been obtained, it is then ready for use, 
and any surplus mixture may be placed aside for a 
future time. In common engraving a portion of 
this cement is fixed upon various-sized blocks of 
wood, to which it strongly adheres by heat. The 
article to be manipidated upon is afiixed to one of 
these, and embodied in the cement ; and when 
properly set, the block is fastened in the vice, and 
the engraver performs the task allotted to him. 

Best work is engraved in a somewhat different 
manner. The article is secured to a little stand, 
which moves upon a ball placed in a leathern 
socket, and fastened to a handle or other suitable 
piece of wood ; the ball having a double rotatory 
action, the workman is enabled to bring it into 
any required position. 

The engraver has only the eye to gfuide him in 
the various devices of his art, and as the result 
depends upon the skill of the operator, that eye 
should be a pretty correct one. Good light is very 
necessary in engraving ; gaslight being extremely 
tedious and trying, globes, filled with water, are 
used, which, being placed between the workman 
and the gas-jet, steady the light, and throw it more 
clearly upon the work. 
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The articles are taken from ihe cement by gently 
heating them. The cement adhering to them may 
be removed by spirits of turpentine, or by heating 
and boiling out ; but most jewellers object to the 
latter, their reason being, that it destroys the 
sharpness and brightness of the engraving ; 
whether so or not, it is usually done in preparing 
for the chemical process of colouring. The bright- 
ness may, however, be preserved' by a good coat- 
ing of borax to the engraved parts. 

Chasing. 

Chasing, like engraving, to be performed well, 
requires considerable knowledge and practice ; un- 
like engraving, however, the ornamental devices 
produced upon the surface of the work are all 
raised or embossed, and are effected in the follow- 
ing manner :— 

The method of the chaser for one kind of work, 
is to go over the article with suitable tools, 
consisting of various - shaped punches, a large 
quantity being kept in readiness, of different sizes 
and patterns. These, on being applied to the sur- 
face of it in proper order, and tapped with the 
hammer, produce a slightly-raised figure, corre- 
sponding with that of the punch. If these punches 
have well-executed designs upon them, their im- 
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pressions will be strikingly sharp and clear. 
Chasing is resorted to a great deal for solid work, 
and when effectually done it gives it a very artistic 
appearance ; when applied to gold chains of this 
description, they look rich and beautiful. Much 
of the work of chasing on common or cheap 
articles of jewellery, such as scrolls, leaves, &c., is 
in imitation of engraving. The chaser, in order to 
give life and effect to the design he has in hand, 
should have a real artistic taste and feeling, as it 
is generally to his judgment that the matter is left. 
In performing his task, he takes a kind of wooden 
bowl, and fills it with cement ; this is theia fitted 
into a suitable leathern socket, and placed upon a 
strongly-fixed table, by which means his beautiful 
manipulations are performed with interesting effect. 

There is another kind of chasing, the work pro- 
duced being almost a facsimile of stamping by the 
press, but utterly devoid of the roundness which 
it produces : the hammer and the punch imparting 
a crispness and sharpness of design, if skilfully 
treated, not to be equalled by any other method. 

Chasing appears to have been known to the old 
masters, for Benvenuto Cellini is said to have prac- 
tised the art with wonderful skill and precision. A 
design may be rendered more distinct after the 
pattern has been greatly brought out in relief, by 
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simply matting the ground. This plan was adopted 
by Cellini, and performed by him as follows : — ^A 
highly-hardened piece of steel was taken and 
broken through with one sharp blow of the ham- 
mer, when, if the break was even, and the texture 
or grain regular in the composition of the steel, an 
effective matting-punch was at once produced. 
This matting-tool appears to have been greatly 
used by the mediaeval gold-workers in their pro- 
cesses of art-manufacture. 

Articles of jewellery which have passed through 
the various branches of workmanship connected 
with the " making department " satisfactorily, 
are next transferred to the hands of the " electro- 
gilder," who deposits upon their surface a very 
thin film of pure gold, by means of electricity. 
Electro-gilding being a distinct branch of business, 
and usually carried on in premises apart from 
those of the manufacturing goldsmith, we shall for 
the present refrain from going into the subject, at 
least so far as concerns the general details of the 
process ; being an entirely separate art, it requires 
different treatment. However, we may just ex- 
plain the process in a few words. A solution of 
cyanide of gold is prepared in cyanide of potas- 
sium, and heated either in an enamelled saucepan, 
or stoneware jar, placed inside a pan containing 
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water. The gold solution should not be allowed to 
boil, acting best at about i6o^ Fahr. To produce 
this heat the outer solution^ when it is employed, 
must be boiling. The galvanic battery is next 
brought into requisition, and when ready for use, 
an '* anode^" consisting of a plate of pure gold, is 
fastened to the end of the wire issuing from the 
carbon or other negative element of the battery, 
and dipping into the preparation; the articles to 
be gilt are hung on the wire issuing from the zinc 
of the battery, and upon immersion in the solution, 
a film of pure gold will be almost instanta- 
neously deposited upon them. The articles shoidd 
be scrupidously clean, otherwise the operation 
will not take e£kct, and the solution becomes 
spoiled. 



CHAPTER X. 
Solders and Soldering. — Hard Solder. 

Properly speaking, solder is employed for the 
purpose of uniting the edges or surfaces of metals 
less fusible than itself, by means of heat ; it may, 
therefore, be justly defined as a metallic cement 
used to unite different substances together. In 
connection with jewellery the pieces of material 
and the solders which join them together should 
agree as nearly as practicable in hardness and 
fusibility ; for it is always the safest plan to employ 
the hardest solder, which the material in course of 
manufacture will possibly bear. This is nowhere 
more apparent than in the manufacture of gold 
chains, particularly those of the curb pattern. There 
are many varieties of gold solders, of dijfferent 
degrees of softness and hardness ; which qualities 
are produced by the addition of the more fusible 
metal, silver, in variable proportions to the gold 
itself. It is customary with most jewellers to pre- 
pare their solders from the alloy of gold to which 
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they are afterwards to be applied, many having 
secret methods proportioning them. 

Coloured gold solders may be made by taking 
one part of fine silver to four, five, or six parts of 
alloyed gold, according to the quality and the 
degree of hardness required. These should not be 
made too poor in quality, for if they are, they will 
not colour properly. The more common forms 
of solder have been amply discussed in another 
part of this volume, together with their mode of 
application to the goldsmith's work. Great cleanli- 
ness is required both in regard to the solder and 
the surfaces of the work which are to be united 
together ; otherwise, however excellent the solder 
may be, no junction can take place. For the 
use of those who prefer making their solders 
from unadulterated materials, we have com- 
piled the following table, having fine gold as 
their basis : — 

Coloured Solders. 



Description. 


Fine Gold. 


Fine Silver. 


Copper, 


Best solder . . 
Medium solder 
Common solder . 

• 


I2| parts 
lO „ 

8i „ 


4} parts 
6} " 


3 parts 

4 » 

5 »9 



These solders may be rolled flat and cut with 
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the shears or press into "pallions;" or if preferred, 
filed into dust, their suitability being adapted to 
either process. Throughout the whole of this 
treatise we have purposely omitted mentioning any- 
thing concerning the uses and applications of ^'soft 
solder," a term which has. no reference to either the 
softer or harder solders of the same material of 
which we have been speaking ; but to a totally 
different solder altogether, commonly called in the 
jewellery trade " soft tommy." Perhaps it would 
have been more correct, and we should have been 
better understood, if we had defined the former 
solders, of a more ftisible nature, as "easy" in order 
to distinguish them. The time has, however, 
now arrived when we should say something con- 
cerning this " soft tommy." 

Soft Solder. 

It is called soft partly because it is used to unite 
much harder substances than itself, and partly 
because it can be applied to finished work without 
changing its colour, the melting point being so very 
low compared with the others of which we have 
previously spoken. It is largely employed by 
country jewellers and watchmakers ; but in the 
manufactory it is almost scorned, and is one of 
the greatest drawbacks and troubles practical 
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workmen have to encounter in dealing with job- 
repairs; it so adheres to the gold when once 
applied, that it is with the greatest difficulty it can 
be eradicated; and then sometimes it is even at 
the expense of the gold itself into which it pene- 
trates so deeply, that the slightest application of 
heat causes the gold to become perishable. Coloured 
articles cannot be re-coloured with this solder on 
them, neither can articles of jewellery be " hard- 
soldered " without its previous entire removal. And 
to do this is a very difficult task indeed, inasmuch 
as there are no methods known as yet, in the 
trade, whereby it can be removed eflfectusilly from 
the diflferent qualities of gold. To supply this 
desideratum, we have long set ourselves the 
task, and we have now succeeded in introduc- 
ing a plan into the trade, which will act as an 
effectusd destruction of the evil ; by this method, 
which we shall explain hereafter, soft solder 
can easily be removed from any quality of gold, 
silver, &c. 

The composition of soft solder, and the exciting 
liquid employed in its application, have a prior 
claim on our attention, as we believe such infor- 
mation to be interesting and useftil. The following 
is the best for all purposes connected with the 
jewellery trade, care being taken to procure the 
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materials as pure as possible ; if this is omitted 
it is liable to be bad ; take — 



Pure grain tin * • 2 parts 
Pore lead . • • i ,, 



In melting this composition, caution must be exer- 
cised so as not to overheat it ; the process may be 
conveniently performed in an iron ladle, instead of 
the common crucible hitherto employed in preparing 
the other solders ; and, in order to keep'lJie mixture 
as near the same proportions as possible, the lead, 
which has a higher fusing point than tin, should 
first be melted, and the tin afterwards added ; first 
heating it by holding it over the ladle (or other ves- 
sel employed in the operation) previous to its intro- 
duction, so as not to chill the lead. Lead fuses at 
a temperature of about 612^ Fahr., and tin at a tem- 
perature of about 442^ Fahr. When the two metals 
have become properly incorporated, the facility of 
which can be increased by gently stirring, the 
mixture must be withdrawn from the fire and 
poured either into a small ingot for rolling them flat, 
or cast into strips by pouring along the grooves of 
an old g^ate; for this latter purpose, it should 
not be poured from the ladle until it is beginning 
to cool a little. This may easily be ascertained by 
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taking a piece of paper and dipping it into the 
heated mass, when, if it does not ignite, the mixture 
is in a proper state for casting. Dross, and other 
organic matter upon the surface, may be kept back 
from mixing with the solder, by the timely applica- 
tion of a piece of wood, held with the left hand 
to the mouth of the ladle. Even in this operation 
good solder can only be produced by careful atten- 
tion to these principles. In soft-soldering, an 
entirely different stimulant to that employed in 
hard-soldenng has to be used ; this we shall desig- 
nate as— 

Soft-soldering Fluid. 

This fluid is well known to all jewellers, but it 
bears various names in the different workshops, 
such as " monkey," " fake," &c. ; its true chemical 
name, however, is chloride of zinc, and it is com- 
posed of a mixture of hydrochloric acid (spirits of 
salts) and metallic zinc, in the following propor- 
tions : — 

Spirits of salts . . • 2 parts 
Metallic zinc . • • i „ 

This solution is employed to dissolve or prevent 
oxidation of the surface of the joints about to be 
united, and it also acts as a stimulus to the flow of 
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the solder; of course the joints should be quite 
free from dirt or grease, otherwise it cannot per- 
form its proper functions. One of the best ways of 
preparing it, is to procure an earthen pipkin, and put 
into it two and a half ounces of spirits of salts and 
one ounce of metallic zinc in small pieces. The 
action of the acid upon the zinc at first will be ener- 
getic; the latter will become dissolved, with an 
evolution of hydrogen gas. When the zinc has 
dissolved, or the effervescence has partially ceased, 
the temperature may conveniently be increased by 
placing the pipkin with its contents upon a sheet of 
iron over a gas-jet ; the extra half-ounce of spirits 
of salts will allow for loss by evaporation when this 
plan has to be resorted to. Sometimes it will be 
found necessary, especially when the acid is not 
good, to increase its temperature in order to effect 
its thorough saturation, for the more neutral the 
mixture the better it acts. The solution may be 
allowed to settle when su£B[ciently acted upon, and 
the supernatant liquor poured from the sediment 
into a bottle ready for use. This mixture or pre- 
paration will keep any length of time in a corked 
bottle. When this is employed in soft-soldering 
iron or steel, the addition to it of a small portion 
of powdered sal-ammoniac is a great improve 
jnent ; a quarter of an ounce to the proportion ot 
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solution given above, will form a very good 
mixture; a tougher and more durable joint is 
produced by it; in cutting up small links by means 
of steel cutters, we have found its use a wonderful 
acquisition. 

Dissolving Soft Solder. 

Generally speaking, old work, which has to be 
repaired, re-gilt, or coloured, contains soft solder, the 
result of being mended by inexperienced persons ; 
all this must be removed or destroyed before the 
articles can be properly repaired. It is a general 
belief among workmen that annealing and boiling 
out will destroy it, but it really has a contrary effect, 
the heat thus given tending only the more closely 
to amalgamate the solder with the gold. We have 
often tried to remove the solder after the annealing 
process by scraping and filing, and have always 
tound that it had penetrated so deeply into the gold, 
that it would be utterly impossible to eradicate it 
by any such means. One of the common methods of 
treating this class of solder in the workshop, is to 
remove whatever you can by means of the scraper 
(which consists of a three-square file sharpened at 
the point), and then to place the article in tolerably 
strong muriatic acid for some time. Nitric acid is 
si much quicker way, but it cannot be safely 
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applied to articles of inferior qualities of gold, as 
the acid would act upon the alloy of which they 
are partly composed ; but for coloured gold it may 
be used with advantage and safety. From a long 
practical experience in the matter of soft solder, we 
have arrived at the conclusion that there is no better 
way of treating it than that which we are about to 
poi;it out. Before, however, describing our hitherto 
secret method of treatment, it is desirable that we 
should explain (for the benefit of those workmen who 
are continually meeting with this kind of solder in 
their daily work,' much to their annoyance) another 
system for its removal; one, we believe, solely prac- 
tised by ourselves in Birmingham, for we have never 
yet met with a person who knew an3rthing about it. 
The solvent employed was a mixture of muriatic 
acid and crocus (jeweller's polishing material), and 
prepared as follows : To eight oimces of muriatic 
acid add one ounce of crocus, and well shake it, in 
order that it may become perfectly mixed ; of this 
mixture take one ounce, and add to it four ounces 
of hot water, place it in a pipkin, and keep up the 
heat by means of a gas-jet ; put the articles con- 
taining the soft solder into it, and soon the desired 
result will be achieved. 

But the plan most to be recommended, because 
the best of all we have been enabled to bring to 
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bear upon this subject, is one which occupied us 
a long time, both in its consideration and accom- 
plishment, and may therefore be safely api>lied to 
all classes of work, irrespective of quality. It can 
be adopted in the case of silver goods if desired, 
and that without any injurious effect whatever, 
whilst the time it takes to do the work is reduced 
to the minimum. 

The destruction of the solder under this plan is 
effected as follows. Take — 



Proto-snlphate of iron • • • • 2 ozs. 
Nitrate of potassa • • . • • i „ 
Water • • • • • • .10,, 

13 02SS. 



Reduce the proto- sulphate of iron (gfreen copperas) 
and nitrate of potassa (saltpetre) to a fine powder, 
then add these ingredients to the water, and boil 
the preparation in a cast-iron saucepan for some 
time; afterwards allow the liquid to cool, and in 
doing so it will shoot into fine crystals ; if any of 
the liquid should remain uncrystallised, pour it from 
the crystals and again heat it, when, on cooling a 
second time, it will all have become crystallised. 
The crystallised salt should then be taken and 
dissolved in muriatic acid (spirits of salts), in the 
proportion of one ounce of salt to eight ounces of 
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acid. Now take of the latter preparation one 
ounce, and add it to four ounces of boiling water 
in a pipkin, keeping up the heat by the means al- 
ready stated. In a short space of time the most 
obstinate cases of soft solder will be cleanly and 
entirely removed, and without the work changing 
colour, if these instructions are properly carried 
out in preparing the mixture, &c. 



H 



CHAPTER XI. 

Various Processes of Colouring and Finishing.— 

Dry-Colouring. 

Before entering upon an examination of this 
process, by which the surface of alloyed gold is 
changed into a rich and beautiful yellow colour ; 
presenting, in goldsmith's work, a strikingly 
characteristic and most pleasing appearance, we 
desire to express the hope that we are not laying 
ourselves open to the charge of betra3dng trade 
secretSy our aim simply being to render a service 
which will prove useful to jewellers generally, as 
well as to manufacturers and workmen, by endea- 
vouring (from a practical point of view) to explain 
in detail the real nature of a process little under- 
stood, and one which enriches and puts a finish 
upon their work. 

Colouring, to the goldsmith, is strictly a trade 
term, and means, the giving of colour to an article 
after every other process of workmanship has been 
completed, and it is restricted by him to this par- 
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ticular procesSi which is one entirely chemical in its 
nature; its effect is to give to gold of inferior 
standard all the appearance of fine gold itself. 
This appearance is not an imaginary one, nor is it a 
mere superficial coating of the surface with gold of 
a higher quality, similar to gilding ; but a peculiar 
and exact process of removing the base or inferior 
metal fix>m gold articles, and leaving a film of 
gold behind of a deep rich colour, which no other 
process can equally effect. The simple fact is that 
gold-colouring is an effective process for refining 
the whole surface. 

It is now about sixty years since coloured gold 
was first introduced into the English market, in its 
manufactured state as an article of commerce. At 
that time, and previously, the English gold-workers 
were " bright- workers " only. The goldsmith's 
work of that period had a red-looking appearance, 
very similar to the now well-known Albion gold in 
point of colour ; the finish produced then was dif- 
ferently effected from that of the present day, being 
due solely to polishing ; and upon the artificer in 
that branch, depended the beauty and excellence 
of finish which the work possessed. Articles of 
this description which are met with in the present 
day, are designated as articles made with the old 
red gold. 
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It has been said that the goldsmith who, by 
submitting his work to a chemical preparation, 
first produced a colour never before obtained by 
any process, was a Frenchman. Since the intro- 
duction of the art as a French invention, it has 
seen many changes, — ^both English and German, — 
not only in the mode of its application and the 
shades of colour produced, but also in the qualities 
of the gold operated upon. 

There are two methods of colouring gold, called 
respectively the dry colouring ^xA the wet colour- 
ing; the materials employed are nearly the same in 
all cases : they are^ 

ipart of salt 

1 part of alum 

2 parts of saltpeti9 

Dry-colouring cannot be performed upon gold 
inferior to i8-carats. We shall give several pro- 
cesses for wet - colouring, with their respective 
qualities of gold, as arranged and practised by 
ourselves. But we now proceed to the details of 
the process of dry-colouring, and shall give our 
information in a methodical manner, in order 
to be the more plain and intelligible, and shall 
describe the various operations generally etnr 
ployed, upon each of which depends failure or 
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SUCCESS. Among those that take precedence wiU 
be found the— 

Original Process of Dry- Colouring. 

This process for colouring superior articles of 
gold has been extensively practised by goldsmiths ; 
it is not so complicated as many, and therefore 
may be performed with less skill. This is decidedly 
the original one; it requires the following 
materials :— 

Nitrate of potassa • • 8 ozs. 
Common salt • • • 4 „ 
Almn • • • • 4 n 

16 ozs. 

The mixture should be reduced to powder and 
placed in a colour-pot, or common earthen pipkin, 
and allowed to dissolve slowly; this should be 
done over a fire that can easily be regulated, a gas 
furnace being the best for the purpose. The pot 
need only be large enough to give the work full 
play without allowing it to touch the bottom or 
sides, which would mark the articles dipped. It 
should be sufficiently filled with colour, so that 
when it rises it would come to the top. While 
dissolving, the mixture should be well stirred with 
an iron stirrer; it will then rise, and the work 
must at once be suspended in it by means of fine 
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silver or platinum wire, and kept in continual 
motion until the liquid is about to sink in the pot, 
when the work must be taken out and at once 
immersed in clean muriatic acid pickle, which will 
remove the adhering colour. The colour in the pot 
will rise again after the withdrawal of the work, 
and of this opportunity advantage must be taken 
for a fresh dip. For plain work, generally two 
of these dips will be sufficient, but for hollow 
work three will be necessary. No description 
can give the exact time or explain the incidents 
connected with colouring; sometimes it will be 
produced as quickly again as others, and this 
knowledge can be acquired only by actual 
practice. 

In this process there is not so much danger of 
spoiling the work as in the subsequent ones we 
shall refer to, for so intense a heat not being re- 
quired, it can safely be left in the mixture for longer 
periods. Moreover, if preferred, the quenching 
directly after the stated periods of withdrawing the 
work from the colour, may be dispensed with alto- 
gether. The articles may be removed occasionally 
to ascertain if the mixture has operated sufficiently, 
and when this is made evident, they should be 
allowed to cool gradually, and afterwards immersed 
in perfectly clean sulphuric acid pickle, which will 
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remove the adhering flux. After this is done, the 
articles must be rinsed in a weak solution of soda 
or potassa, then washed in hot soda and water, 
and finally rinsed well in clean boiling water and 
placed in clean warm boxwood sawdust to dry. 
Articles coloured by this process may be bur- 
nished if deemed necessary ; but the above mode 
of permanently finishing seems to have been for* 
merly practised and to have found favour with 
many. 

London Process of Dry-Colouring. 

This process of colouring is far superior in point 
of richness to wet-colouring ; it cannot, however, be 
employed for gold of inferior qualities. The new 
standard of 1 8-carats can be subjected to the action 
of the mixture successfiiUy, and this is about its 
utmost limit. It is performed in the following 
manner. Take-^ 



Nitrate of potassa . • • • . 8 ozs. 
Common salt • . • • • 4 »9 

Alum • • • • 4 » 

16 OZ8. 



Reduce these to a fine powder in a wedgwood- 
ware mortar, and well mix together ; then take a 
blacklead or iron-colour pot, about four inches high. 
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which place in the fite upon a forge, or in a gas- 
furnace, and make red-hot. This may soon be 
done if placed upon the forge, by blowing with 
the forge-bellows; then put the above mixture 
into the pot, and thoroughly well fuse, stirring it 
with a thin iron rod. The heat given cannot be too 
strong, but it must be very carefully watched, and 
advantage taken of the proper opportunity for the 
immersion of the work. When the mixture is pro- 
perly fused it will begin to assume a brown-yellow 
flame ; when this yellow flame presents itself, the 
preparation is quite ready for the reception of the 
work, which must be suspended in bunches upon 
fine platinum wire and dipped into the mixture for 
a few seconds only, when it must be instantly 
withdrawn and plunged into boiling nitric acid 
pickle; if the exact colour required is not then 
produced, another dip, and sometimes a third may 
be necessary (especially in hollow work), to give 
the articles a fine rich appearance. The quench- 
ing in nitric acid removes any colour that may 
adhere to the work ; but unless it is dried each 
time between the subsequent dips, the colour will 
fly about. This is caused by the articles being 
immersed *wet, and the scald or burn fi*om the 
mixture is particularly prominent. The drying 
out between each dip is not only tedious, but if 
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minute portions of sawdust are left in the interstices 
of the work, the result of a second immersion would 
be little black patches upon the surface of the 
articles, considerably impairing their colour. In 
performing this latter process, it is advisable to 
wear an old glove to save the hand during manipur 
lation. In colouring in this way it is always im- 
perative that the operation should be quick, 
whereas in wet-colouring time is required. The 
gold, lost by this method is very trifling, and it is 
therefore altogether unnecessary to preserve sepa- 
rately the spent colouring-mixtiure and dipping- 
acids ; they may be thrown into the waste water-tub, 
or, if otherwise desired, into the floor-sweep. We 
shall have occasion hereafter to speak of aiiother 
method of dfy-colourihg which we have success- 
fully employed, so will now proceed to explain the 
modes of . 

Preparing the Work. 

Before submitting the work to the action of the 
colouring preparation just described, it should be 
very carefully examined, in order to detect and 
eradicate marks or scratches ; and this part of the 
process should not be overlooked, as it is of great 
importance in dry-KX)louring ; in fact, the work 
cannot be too highly polished. This process has 

H 3 
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been already amply explained. Afterwards the 
work will reqidre to be well washed out in a hot 
solution of soda, soap, and water, and dried in 
clean boxwood sawdust. According to one of the 
methods of preparation, it is then taken and covered 
with a layer of borax, which is best used for this 
purpose by taking it in the form of powder suf- 
ficient to complete the operation, and making it 
into a thick paste with water. The work may 
then either be dipped into this mixture or brushed 
over with it, and heated upon a clean fire until it 
turns nearly black, when it may be placed aside to 
cool; then boiled in clean diluted sulphuric acid 
pickle ; rinsed well in tlean water, and finally dried 
as before. 

A very excellent plan, and one we have found to 
answer better in preparing the work for dry-colour- 
ing than the above, is to well buff it upon a soft 
piece of felt, such as is used by lappers in putting 
that exquisite finish upon brighi gold chains. This 
must be done after the washing out subsequent to 
the polishing. When a high degree of brightness 
is produced by this means, it will require to be 
again washed out ; for perfect cleanliness is of the 
utmost importance in carrying out this process, as 
well as the minor ones. Everything prepared in 
this manner takes an exceedingly high and bright 
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colour, and is characterised by its general rich- 
ness. Old work, or work to be re-coloured, must 
be annealed before the process of polishing, and 
carefully all stones, &c., removed to avoid injury to 
them, in any of the operations attendant upon this 
or any similar proceeding. The following are the 
different modes of 

Finishing the Work, 

After the proper colour has been obtained and 
the work removed from the nitric acid dipping solu- 
tion, it should be rinsed in a very weak solution of 
potassa made hot ; in order to neutralise the acid 
upon it, which otherwise might be the means of the 
colour becoming inferior after a time. It is then 
again rinsed in boiling water, and dried in clean 
warm boxwood sawdust, which should be as fine 
as possible, and which must on no account what- 
ever be allowed to char or bum, or the beauty of 
the colour will be impaired. A camel-hair pencil 
is a tolerably good instrument for removing traces 
of sawdust from articles so finished ; and it is of 
the utmost importance that the work should not 
be marked or scratched during the processes of 
colouring and finishing. This kind of finishing is 
much admired by many, although burnishing is 
greatly preferred by others. This is done by rub- 
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bing the whole surface with tools suitable for the 
different classes of goods, which comprise various- 
shaped steel and agate burnishers ; when any of 
these best suited to the work, are dipped in a solu- 
tion of weak ale, or soap and water, repeatedly, and 
applied skilfully to all the surfaces of the work, a 
fine rich and brilliant colour will be the result. 



New Process of Dry- Colouring. 

Superior articles of gold as regards quality, may 
be made to assume a beautiful deep colour, pos- 
sessing all the appearance of fine gold itself, by 
immersing them for a few seconds in the following 
mixture, which must, however, be carefully pre- 
pared. To effect this, take — 



Sal-ammoniac 


• 


• 4 ozs. 


Saltpetre 


• 


• 4 »» 


Boinx . • 


• 


• 4 » 



12 OZS. 



Reduce them all to a fine powder and well mix 
together; the preparation may then be treated 
exactly as those before recommended, with the 
exception that dilute sidphuric acid should be em- 
ployed for dipping* instead of nitric or muriatic. 
For dry-colouring the solder used for the articles 
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must be good ; and the mixture of alloy of which 
they consist should have a preponderance of copper, 
the propoTtion of two parts copper to one part 
silver being a very convenient and useful amalgam 
to employ. 

Some gold-colourers perfer simply to anneal, and 
boil the work in aqu&fortis pickle only, in prepar- 
ing it for colouring. No doubt this is a good plan, 
but it produces a dead appearance; the main object 
to be attained is thorough cleanliness, and this to 
a considerable extent depends upon the intricacy 
or simplicity of the work in hand. The simplicity 
of the modes of preparation which we have de- 
scribed are preferable, especially the one of buffing 
the work previous to its immersion in the colour- 
pot; as thorough cleanliness is first obtained, and 
a subsequent brightness imparted, which is not 
lost in the colour produced upon the work. We have 
invariably found a richness of colour to result, unat- 
tainable by any other means; and we know further 
that it is always practised by an eminent London 
firm of goldsmiths. The brighter and cleaner the 
work, before submitting to this process of dry- 
colouring, the richer and more beautiful will be the 
colour effected by the chemical manipulation of this 
important art of the goldsmith. 



1 58 WET-COLOURING. 

Wet-Colouring. 

In dealing with the, comparatively speaking, 
minor process — ^which, however, is much more 
extensively employed— commonly known in the 
trade as " wet-colouring," it will be best to inform 
the reader concerning the first, or theoretical prin- 
ciples, and then their useful application to this 
beautifiil art, so as to render the information more 
perfect as regards practical utility. 

Formerly it was an established principle, that to 
every ounce of work to be coloured there should be 
one pound of colour, composed of the following 
ingredients : — 

4 ozs. of salt 
4 ozs. of alum 
8 ozs. of saltpetre. 

Here it is evident that there was much misconcep- 
tion prevailing, the main supposition being that the 
amount of colour required should be strictly in pro- 
portion to the amount of work in weighty and cor- 
responding with the proportions we have given. 
Now this idea is erroneous. It is not in proportion 
to the weight of work that the colour should be 
taken, but to the amount of surface presented to the 
action of the colouring mixture. For example, 
half-a-dozen solid gold chains might weigh as much 
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as a dozen hollow ones, and yet the solid ones can 
be more effectually coloured in half the mixture in 
the same time, because of the difference of surface 
in the two ** batches" of work, and the quicker 
action of the colour on plain surfaces. Therefore, 
the above rule is clearly wrong in practice. 

Formerly, before the common qualities of gold 
articles were chemically treated for the purpose of 
imparting a fine rich colour to them, the pro- 
cesses employed were French. The original pro- 
cess of wet-colouring could not be used for a lower 
standard of gold than i6-carats, but now any quality 
above 12-carats can be coloured, and we have 
actually coloured ii^arat gold; the process, how- 
ever, is a very delicate and skilful one, and one that 
could not be adopted from a monetary point of 
view. Since the adoption of this beautiful French 
art, numerous improvements have been brought 
to bear upon the subject, both from English and 
German workmen, and we may now almost con- 
sider that it has arrived at the point of maturity 
and perfection. It has extended gradually in the 
direction of the lower qualities until the supposed 
utmost limit has been reached ; and in that direc- 
tion the aims and successes of our own workmen 
have not been behind those of the foreigner. There 
are various methods employed by different firms, 
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almost every one having a special mode of mixing, 
and thuis a particular shade of colour is given tc 
the manufactures of each, according to taste or 
instructions ; and the distinctive feature introduced 
is then considered a speciality of manufacture of 
the firm practising it. 

On the first introduction of this art it was 
imagined that the presence of fine gold suspended 
in the colouring mixture would facilitate its action; 
accordingly, plates of that material were suspended 
with the work, in the colour, and the workmen were 
sometimes ch£irged by their employers to give the 
articles an extra dip or two into it, in order to in- 
crease the richness by a thicker deposit of pure gold. 
By others i8-carat gold wire was always used to 
sustain the work whilst colouring by the wet pro- 
cess. Happily for the trade, all these conflicting 
ideas are dead and gone. 

The ingredients employed in wet-colouring are all 
powerful agents in the dissolution ot the baser alloy 
upon the surface of gold articles submitted to their 
action, and while dissolving this they have also a 
weaker action upon the gold itself ; therefore this 
colouring should not be carried too far. The correct- 
ness of these remarks is fully borne out by the pro- 
portion in weight lost in colouring, being greater in 
proportion as the quality becomes lower. We believe 
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that by very skilful management it is quitis possible 
to utilise a portion of the dissolving gold again ; for 
we have ourselves coloured the commoner quali- 
ties with a loss of only three grains to the ounce. 
This we have done repeatedly, and our opinion 
is to some extent corroborated by the quickness 
of colouring produced by the application of old 
colour, and the small percentage of loss sus- 
tained from the work. And further, if this old 
colour is taken after having been several times 
employed, the amount of gold recoverable will 
be found to be very small indeed. To show 
that the gold dissolving from the surface of the 
work operated upon has an inclination to deposit a 
percentage of itself upon the same work again, we 
may mention that we have deposited a thick coat* 
ing of fine gold upon the platinum wire with which 
we suspended the work whilst colouring. This is 
the result, no doubt, of $ome chemical phenomenon 
of which we cannot properly explain the cause ; but 
when we witness the beautiful colour, clear and 
quite smooth within itseli^ produced upon very 
common qualities, we cannot but surmise that 
something of this sort must be really going on 
during the action of the colour upon the work ; 
otherwise these low qualities must appear very 
frost-bitten, and present quite an irregular surface. 
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Having now laid down the general principles of the 
process, we shall at once proceed to details, taking 
the methods as they have been introduced into the 
trade since the commencement of the art in this 
country. 

French Process of Wet-Colouring. 

Among the many methods for giving colour to 
gold at the earliest period, for commercial purposes, 
was the following, which was decidedly the original 
wet process, introduced into England from France. 
The work should be annealed on a clear fire, 
boiled out in aquafortis pickle, and suspended in 
bunches upon fine silver or platinum wire ; a quan- 
tity of boiling water should be provided before 
commencing the operation. When this is done, 



Nitrate of potaisa • . f6ozi. 
Common salt • « ^ Z „ 
Alnm • • # . 8 



*9 



3a 



Reduce the above ingredients to a fine powd» in 
a mortar, and well mix them together ; then place 
the mixture in a good-sized pipkin or crucible, to 
which add sufficient hot water until it has the 
consistency of a thick paste ; it should be heated 
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very slowly, and must be well stirred with a 
wooden spoon, when it will soon boil up. The 
work must then be immersed and left suspended 
for several minutes, when it should be withdrawn 
and plunged into a portion of the boiling water, 
which will remove the colour and show the progress 
of the operation. If the mixture should, during the 
time occupied in colouring, show a tendency to 
boil dry, an occasional spoonful of hot water must 
be added to thin it, but this should not by any 
means be added while the work is suspended in it. 
The colour should be permitted to boil very slowly 
and steadily, and the work should not be allowed 
to remain in it too long at one time — six minutes 
at the most, and that only at the commencement ; 
the subsequent dips should be more frequent, and 
the colour thinned during the process. The latter, 
however, can be properly regulated only by prac- 
tice, the best of teachers. On the introduction of 
the work it will become nearly black, and at each 
successive immersion it will be lighter, until the 
well-known colour of fine gold is attained. The 
work should, in all cases, be allowed to remain 
in the colour certainly not longer than twenty 
minutes ; the time must be regulated according to 
the shade of colour required ; and the nature of the 
alloy acting more quickly when the proportion of 



1 64 WET-COLOURING. 

copper is greater than that of silver, this should 
especially be the case, when the above mixture is 
employed. 

When the operation is completed, the surface of 
the work will be perfectly uniform, though dull, but 
it may be made brilliant by burnishing or scratch- 
ing. Previous to every dip the work should be 
well rinsed in fresh boiling water, and at the 
conclusion it should be swilled in the same 
manner, and dried in boxwood sawdust. Scratch- 
ing coloured work is a delicate operation, and 
requires care. It is done by the application of a 
fine brass wire brush and a solution of weak ale. 
Large plain surfaces should be very carefully 
scratched, but never crossways ; if this is allowed 
to be done, little marks will be visible, and the 
beauty of workmanship and finish considerably 
impaired. This method should not be employed 
for a lower standard than i6-carats. Ten ounces 
of solid work with plain surface^ and five ounces 
of hollow, can be efiPectually coloured in the above . 
mixture. The average loss in this process wiU 
exceed one pennyweight per ounce. 

London Process of Wet-Colouring. 

Gold alloys of not less than 15 carats in quality 
may be made to assimie the appearance of veiy 
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fine gold of a beautiful straw colour, by boiling in 
the following preparation for a short time. Take — 

Nitrate of potassa • • • . 15 ozs. 
Common salt • • » • .7 
Almn • • »«««»7 
Spirits of salts ••••.. i 



» 
*> 



30 ozs. 



Reduce the above salts as in the preceding case* 
to a fine powder; then take a large blacklead 
colour-pot about eight inches high, and seven inches 
across the top, No. 16 size of Doulton's make; put 
about two spoonfuls of water at the bottom ; then 
add the saltpetre, alum, and salt ; place on the fire 
and very slowly dissolve and boil up, stirring well 
with a wooden spoon. Take the work, which has 
been well prepared by annealing and boiling out 
in aquafortis pickle, and suspended upon fine 
platinum wire; put it into the mixture for five 
minutes, and at the expiration of that time with- 
draw and rinse well in clean boiling water, then 
add the spirits of salts to the mixture in the pot ; 
when it again boils up, put the work in for four 
minutes longer, and again rinse ia fresh boiling 
water. Now add one spoonful of water to the 
mixture, and when it boils up again put in the 
work for three minw<:es, and again rinse. Next 
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add two spoonfuls of water to the mixture in the 
pot; when it boils put the work in for two 
minutes, and again rinse. Lastly, thin the colour 
with about three spoonfuls of water, and when it 
boils up again, put in the work JTor one minute 
longer, well rinse in plenty of clean boiling water ; 
the work is then done, and of a beautiful colour. 
Finish as usual. 

This process is recommended when it is required 
that the colour should wear well ; it will also pro- 
duce a beautiful colour if properly attended to, and 
these instructions are carefully carried out. It 
was regularly practised in London by most gold- 
smiths for a number of years with great success. 
It should not, however, be used for a lower standard 
of gold than 15 carats. The proportions given will 
colour ten ounces of solid gold chains, and about 
five ounces of jeweller's work, which latter is 
generally of a bulky nature having large siu^aces. 
The solder used upon the work must be very good 
to be nicely coloured by this process. Some gold- 
smiths have strongly recommended the employ- 
ment of common salts for plunging the work into, 
after the last dip in colouring, as a means of neu- 
tralising the effects of any acid likely to be retained 
upon the articles. Others have advised the use oi 
soda and potash solutions as substitutes for ale, in 
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scratch-brushing. We may remark that we have 
tried these things, as well as several others we 
could mention tending in the same direction, but 
cannot say that we ever derived any great advan- 
tage from the use of them. The loss by this 
process of colouring will average about one penny- 
weight per ounce of work submitted to the action 
of the mixture. Time occupied in colouring, fifteen 
minutes. 

Gold-workers are exposed to several pernicious 
vapours in the exercise of their trade, by far the 
worst being that which arises during the process of 
wet-colouring; from the action of the spirits of 
salts upon the work and the other ingredients. 
The effluvia arising therefrom, in badly-constructed 
workrooms, produces great distress to the operator, 
affecting the head, the stomach, and the whole 
nervous system. When the above symptoms pre- 
sent themselves, a good drink of new milk will 
counteract the evil, and act as a complete antidote 
to the mischievous effects of the poisonous and 
other noxious vapours, taken into the stomach 
during the performance of any of these processes. 

Birmingham Process of Wet-Colouring. 

Some time after the introduction of the art into 
this country, attention began to be directed to the 
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application of the process to qualities inferior to 
those already named ; and it was found that by the 
addition of small quantities of spirits of salts to the 
ingredients already m use it was possible to adapt 
it ; and in attempting this experiment Birmingham 
was not backward, for it was one of the first towns 
which successfully accomplished it. Of the follow- 
ing ingredients take — 

Nitrate of potassa • •14 oou 

Common salt • • 7 n 

Alam • • •7m 

Spirits of salts •' • 2 „ 

30 ozs. 

Pound them all fine and mix well together ; then 
take a blacklead colour-pot about eight inches 
high and seven inches across the mouth, and put 
the mixture (acid excepted) into it, which mus; 
dissolve very gradually. It should on no account 
be hurried or forced, for if it bums the colour will 
be spoiled, and consequently unfit for the work. 
As the heat increases the whole will begin to dis- 
solve; then stir well with a wooden spoon, and, 
when the colour boils up, add the spirits of salts 
(muriatic acid), when the mixture will sink ; stir it 
again, when it will soon boil up. Immediately 
take the work which has been properly prepared 
for the purpose, and fastened in bunches with fine 
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silver or platinum wire, and immerse it in the 
colour for four minutes, keeping it well on the 
move all the time, so that all parts may be acted 
upon alike ; this must be done in such a manner as 
to prevent scratches and marks, by its touching 
the bottom or sides of the pot. At the end of the 
above time, take out the work and rinse it well in 
quite clean boiling water, of which a copious supply 
should be provided. Next place it in the colour for 
a minute and a half; remove it again, and rinse 
well in fresh hot water. Now add two ounces of 
hot water to the preparation in the pot, when it 
will sink but soon rise again. When this takes 
place put in the work for one minute ; it must then 
be withdrawn, and rinsed in fresh hot water. It 
will by this time begin to show the right colour, 
if all things have gone on properly. Lastly, dip 
the work in the mixture again for half a minute 
longer, finally rinsing for the last time in two 
vessels of fresh hot water, and then it should 
possess a very beautiful colour. 

This colouring mixture should be used in pro- 
portion to the amount of surface the articles pre- 
sent to its action. The proportions given will be 
amply sufficient to colour effectually ten ounces 
of gold chains with plain surfaces, or five ounces ol 
jeweller's work ; and, if skilfully managed during 
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the operation, it will never prove a failure. This 
method will colour gold alloys very richly and 
evenly, if not below 14 carats ; it may therefore be 
used advantageously to such as are not inferior to 
this quality. The average loss in taking all kinds 
of work will be about one pennyweight for every 
ounce submitted to its action. 

Nevertheless in wet-colouring it sometimes hap- 
pens, even under the most skilful management, 
that the colour bums, which gives the work a dead- 
brown appearance ; if also the colour-pot has not 
been properly cleansed after a previous operation 
this effect will also be produced; so that in this 
process everything should be kept quite clean and 
free from grease or iron of any kind, as these are 
most injurious to the production of the fine, rich 
resullts which are sought for. 

Preparing the Work. 

There are several methods, as we have already 
remarked, of preparing the work for wet-colouring ; 
each operator adopting the one which suits him 
best, and appears to claim an advantage over the 
others. We do not intend to assert that there is 
any particul^ advantage likely to acctue from the 
adoption of any particular process in the prepara- 
tion of the work. The main principles are, thorough 
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polishing (though this need not be so much the 
case as for dry-colouring, but still it is of great 
importance) and cleanliness, the latter element 
being very essential in the production of a good 
colour. The operator cannot be too careful in 
enforcing these two conditions. 

Some persons prefer to colour from the black 
anneal; others to boil for a time in nitric acid 
pickle ; others again, after the work has been well 
annealed, boU out in sulphuric acid pickle, and 
afterwards in clean water. In adopting any of 
these plans, the method is that, after the work has 
been well polished by means of the finest materials, 
and washed out, it must be placed upon an iron or 
copper pan and heated to redness upon a clear fire, 
the latter proceeding being of importance. If it 
appears greasy in the interstices, and it is desired 
to colour it black, it should be boiled out and again 
annealed; it may then be placed aside to cool, 
and afterwards suspended upon the wires usually 
employed for this purpose. In the work of re- 
colouring articles, it is by far the best plan to 
anneal them. Where this can be done, boil them 
out, and again anneal them, which process is easily 
performed. It is an economical plan to re-coloxir 
this description of goods in old colour, which 
should always be preserved for the purpose. If 
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this appears dry or nearly so, when put into the 
pot, add one ounce of acid and one ounce of 
water; if tolerabl, liquid, make no addition 
whatever, for, in some instances, and especially 
where the alloys contain a great proportion of 
copper, the weaker the preparation the better 
and brighter is the colour produced upon the 
work. 

Finishing the Work. 

After the process of wet-colouring it is abso- 
lutely necessary that the work should go through 
another operation, that of "scratching;" which 
consists of submitting it to the revolving action 
of a circular brush of fine brass wire, moimted 
upon a lathe, after the manner of the roimd hair 
brushes used in polishing, and upon which a solu- 
tion of weak ale is allowed to run from a small 
barrel with a tap to it. This removes any dull 
colour that may be upon the work, and gives it 
a perfectly bright and uniform surface. Frosting is 
effected by keeping the points of the wires of the 
brush quite straight, and running the lathe very 
fast, just letting the ends touch the surface of the 
work ; to do this accurately requires gfreat practice. 
After this process has been performed, the work 
must be well rinsed in either hot or cold water, 
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and finally dried in warm boxwood sawdust, which 
must not be allowed to bum. or char in any way: 
if so the colour of the work will be much damaged, 
and part of the beauty destroyed, A soft brush will 
remove all traces of sawdust from the interstices 
of the articles which have passed through this 
operation. 

German Process of Wet-Colouring. 

The German process of colouring gold articles 
can be applied to that metal of a still inferior 
standard; and if carefully operated upon, even 
i2-carat gold may be made to assume a beauti- 
ful rich yellow, possessing all the appearance 
of fine gold, by immersion in the following 
chemical preparation until the desired colour has 
been obtained. It consists in some cases of a 
reduction of the salts usually employed, the 
abolition of the alum altogether, whilst a double 
proportion of spirits of salts (muriatic acid) is 
added to supply the place. A very good mixture, 
to which we have just referred, is prepared as 
follows, one which is especially recommended for 

large work. Take- 
Nitrate of potassa . . 14 ozs. 
Common salt . • 7 »f 
Muriatic acid . . 5 >» 

26 ozs. 
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Reduce the above salts to a fine powder in a 
mortar, keeping them perfectly clean all the time ; 
well mix them together; then take a blacklead 
colour-pot about seven inches high and six inches 
across the. top, place it on the fire and well dry; 
when this is done put into it the colouring-salts, 
stirring them well with a wooden spoon; when 
thoroughly dried fine and hot, add the muriatic 
acid (spirits of salts); the colour will then soon 
boil up. Now take the work which has been pre- 
viously prepared quite clean and free from grease, 
and also suspended upon fine silver or platinum 
wire, and place it in the preparation for three 
minutes, keeping it slightly on the move during 
this period, when it must be withdrawn and 
instantly plunged into a vessel of clean boiling 
water, and then into a second vessel of the same. 
Next add two ounces of hot water to the colour, 
and when it boils up, again place the work in the 
mixture for one minute longer ; rinse in fresh boil- 
ing water as before stated. It will then be done, 
and of a fine colour if all things have been care- 
fully attended to ; dry in clean boxwood sawdust 
as usual. The work must be well and carefully 
scratched in weak ale, which liquid is perhaps 
the best for all practical purposes, or burnished 
with a proper burnishing- chain if desired; we 
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much prefer the latter, because of the very rich 
colour it produces. After the work has been well 
rinsed in clean water subsequent to these opera* 
tions and dried as before pointed out, it is then 
rea<}y for the transactions of the commercial 
world. 

The drying of the salts at the commencement is 
to remove the water taken up during their crystal- 
lisation, which operates injuriously where so large 
a proportion of muriatic acid is employed, A 
colouring is given to jeweller's work by this pro- 
cess in a much quicker time than could possibly 
be done by any of the preceding ones, but it is 
nevertheless much more difficult to perform. It 
takes considerable practice to become a good 
colourer; for, if not very skilfully treated, the 
large proportion of muriatic acid has a ten- 
dency to rot the work, as well as to reduce it 
to a honeycombed state, which latter condition 
would render it quite imsaleable. The time occu- 
pied by this process is four minutes, and the loss 
occasioned thereby will average about eighteen 
grains per ounce of the work under manipulation. 

The Birmingham process occupies about seven 
minutes, with a greater proportion of loss of ma- 
teriaL Gold alloys to be effectually coloured by 
the German process should contain rather more 
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silver than has been recommended for the others 
of which we have treated ; because by this process 
a clean, deep, and smooth colour cannot be pro- 
duced under any other circumstances. The work 
would otherwise be frosted or sweated; and a 
very inferior colour would be the result, if these 
or similar instructions were not carried out. 

It is well to avoid as much as possible the intro- 
duction of wet articles into the colour without 
previously shaking the surplus water from them. 
Neither should the colour be thinned until the 
articles submitted to its action begin to show in 
an unmistakable manner the appearance of gold ; 
for if this should be done, they are sure to come 
from the colour-pot in a very rough state. This 
appearance of the work in the German process 
has successively baffled the skill and ingenuity of 
several gold-colourers of the old school in this 
country; and we have often smiled at the argu- 
ments in favour of the addition of water when the 
colour of the work could not be properly effected 
in the given time, but came out black, which was 
probably due to the weakness of the acid employed, 
as it is liable to lose its strength if the mouth of 
the bottle be not sufficiently secured. The addition 
of water at such a time as this would certainly be 
fatal to the excellence of the finish ; the proper 
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remedy would be an increase of muriatic acid to 
the colouring mixture, an extra dip into which 
would soon produce the desired colour. This should 
always be done before the weakening or watering 
process commences. 

Articles of the commoner qualities, to be effec- 
tually treated by this process, must not under 
any considerations whatever (as we have pre- 
viously remarked) contain too much copper; for 
this is the cause of many failures. Under other 
circumstances, where a large proportion of copper 
is employed, this weakening process seems to 
facilitate the object to be achieved; and where 
a much smaller proportion of muriatic acid is 
mixed with the other ingredients its addition is 
both practicable and advantageous. By the addi- 
tion of water to the German mixture before 
the colour has been brought up, upon a second 
immersion of the work a violent attack is made 
upon it, which, instead of producing colour, acts 
as a solvent on the metals ; and so powerful is this, 
that a few minutes' immersion would result, if the 
articles were thin, in their utter destruction. 

In concluding our observations on gold-colouring 
we have simply to remark that the whole process is 
nothing less than an abstraction of the baser alloy 
from the surface, which leaves the gold behind with 

13 
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a fiill, rich colour ; its effect being to add richness 
to the colour given to the surface of gold articles 
of inferior standards, and being nearly perfect in 
its resemblance to fine gold itselL 

Lapping, 

This is a distinct process of finishing jewellery- 
work. It is not much resorted to in coloured work, 
and when it is employed, it is sometimes performed 
before the articles are coloured, and sometimes 
after, according to choice. It is distingfuished from 
scratching, by the evenness of surface, and the 
lustre, it leaves upon the parts to which it has been 
applied ; and this can be ascertained by an exami- 
nation of the work after this operation. It is prin- 
cipally confined to bright gold chains and ear- 
rings, a class of jewellery to which its adaptation 
is most suitable, as it enhances the beauty of their 
appearance very much. The lapper produces the 
plain and diamond-shaped surfaces by the rotary 
action of the lapidary's wheel, which consists of a 
specially-prepared composition disc, secured in a 
lathe vertically upon a horizontal spindle. This 
has a shoulder in the middle, against which the 
disc of metal is firmly held by a nut and screw 
from the other side. This lap or disc weighs about 
five pounds, and is made of a mixture of two 
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parts pure grain tin to one part of pure lead ; to 
which, for edge-laps, may be judiciously added one 
pennyweight of fine copper to every pound of the 
mixture. To effect a complete amalgamation of the 
component parts, the lead, being the least fusible 
metal, should be first melted and the tin afterwards 
added, first well heating it, to prevent too sudden a 
chill of the lead. If necessary to add the copper, it 
should be melted separately, and added to the other 
ingredients when in the liquid state, and be well 
stirred. Care should be exercised in the casting, 
in order to prevent waste. 

The lap having been properly adjusted by skim- 
ming, it is then " headed in," a process performed by 
the application of flour emery, by means of a brush, 
to the right-hand side of the lap, and pressed in with 
a hard flint stone. In heading-in a lap, the emery 
is used in the wet state. This done, the gold-cutter, 
as he is familiarly called, takes his work, and 
submits it to the revolving lap or disc ; but before 
doing so, he submits it to a preparation he has by 
the side of him, which is used for protecting the 
gilding or surfaces not subjected to his particular 
work. He dips the articles into a liquid mix- 
ture of gum arable, two parts, and gamboge, one 
part; they are then well dried, but must not be 
overheated; this has a tendency to protect the 
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gilding whilst under the manipulative skill of the 
gold-cutter. This gum or cement is soluble in hot 
water ; consequently, in washing out, it parts from 
the gold, and leaves a colour upon the work. The 
lapping process is a curious one, and it is truly 
marvellous to see the skilful and practised workman 
turning the links of gold chains between his thumb 
and finger with great dexterity and accuracy ; and 
while to all appearance it seems as if they are being 
presented in a haphazard fashion to the lap, the 
most perfect-shaped diamonds are being produced. 
This is called faceting. 

Square-lapping is now extensively practised ; it 
adds a sharpness and lustre to the work not 
equalled by any other means. The gold taken 
from articles during the process of lapping remains 
— ^the greater portion of it, at least — ^upon the lap. 
The emery cuts and retains the gold upon it ; this, 
however, is prevented from interfering with the 
process, by wiping the side of the lap with a tow 
of cotton waste, damped with oiL This cotton waste 
must be strictly preserved, and subjected to a special 
mode of treatment for the recovery of the metaL 
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Collecting and Refining Waste Gold. 

In wet-colouring, the waste water in which the 
work has been rinsed, as well as the exhausted 
colouring-salts, should be carefully preserved, by 
pouring them into a large stoneware jar kept for 
the purpose, as they all contain gold; and with- 
out such precautions, where a large manufacturing 
trade is being done, the loss in the course of a 
year would be very great. All the gold can be 
recovered from these waste waters by a very simple 
and at the same time effective process, entailing 
little or no expease, such as the following method. 
Take— 

Proto-sulphate of iron • . • • 2 ozs. 
Boiling water about • • • • i6 „ 

1 8 ozs. 



Mix together, and when the salt is all dissolved 
add it to the solution in the jar, and stir it well ; 
the gold will then begin to precipitate ; this must 
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be repeated each time after colouring, and as the 
jar becomes full a little more proto-sulphate of iron 
(copperas) must be added, and the contents well 
stirredL If this produces no effect upon the solu- 
tion, the gold has all been precipitated. It should 
then be allowed to settle, when the supernatant 
water may be decanted or poured away ; but care 
should be taken not to disturb the precipitate, 
which consists of a dark spongy mass at the bottom. 
The sediment must then be well washed several 
times with hot water to free it from the acid; 
thoroughly dried in an iron pan or ladle, and after- 
wards melted with a quantity of dry carbonate of 
potash and common salt, with a proportionate part 
of common bottle glass, in a crucible. The ingre- 
dients may be prepared as follows. Take— 



Pre)>ared sediment • 


• 8 ozs. 


Carbonate of potash 


. 4 M 


Common salt • 


• a M 


Common bottle glass 


• 2 f» 



i6 ozs. 

Reduce all the ingredients to a fine powder, 
and well mix them together; great heat will be 
required in the fusion of the mixture, in order to 
effect the complete reduction of the gold ; to assist 
which, a small portion of saltpetre may be occa- 
sionally added to the contents in the pot; but 
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this must be done with care. Sal-enixon, or san- 
diver, may be used in the reduction of the above 
mixture, if preferred, to refine it more thoroughly, 
as either will draw the iron or other impurities 
into the flux, leaving the button of gold at the 
bottom of the crucible. 

Collection and Treatment of Jeweller's Lemel. 

Having comprehensively described the art pro- 
cesses, mechanical and chemical, comprised in the 
business of a goldsmith, we shall now proceed to 
explain with some amount of detail the economical 
processes of a jeweller's establishment The prac- 
tice of economy, strictly enforced, is the only true 
safeguard of the goldsmith against misfortune. 
His trade reminds us somewhat of the professiona] 
money-changer, who exchanges 19^. ii|^/. for a 
sovereign. The goldsmith or jeweller, however, 
has not only bad debts to guard against, but also 
the serious item of waste of material. For in all 
the various processes through which the precious 
metal has to pass; with every touch of the file, 
of the lapidar/s wheel, and each application of 
the polishing mixture, every revolution of the drill, 
and stroke of the various tools employed, as well 
as each time the work is annealed and boiled 
out, minute portions of gold according to the 
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quality of the alloy are detached. ' Waste there* 
fore is one of the chief features to be seriously 
considered and avoided in every jewellery esta- 
blishment. 

To begin, we shall say a word or two about 
the economy of jeweller's Umely which consists 
of the very small particles of gold-dust re- 
moved from the various articles under process of 
manufacture by means of the file, turning - tool, 
graver, &c. It is almost impossible to keep this 
lemel or gold-dust free from organic matter and 
impurity; and the consequence of this is fiilly 
apparent in the loss occasioned in its' collection, 
although it is always done separately and with 
care. 

Workmen have the gold weighed out to them, 
each one being responisible for his own portion; 
and the operatives employed in its manufacture 
have to account for, and weigh up to within a 
grain of, the quantity given out to them; always 
deducting therefrom the usual allowance for waste 
or loss in working, which commonly amounts to 
six grains to the ounce, in the making department. 
This allowance constitutes or forms another kind 
of waste, of which we intend to speak hereafter. 
For the scrap, dust, and refuse of every kind, is 
carefully swept up firom the floor of the work- 
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shop twice a day, sifted and well searched for 
the purpose of detecting any small portions of 
gold which may be visible to the naked eye. 
When this is done, the refuse which remains is 
scrupulously taken care of and sold to the refiner 
who will give the most for it. 

Lemel is subjected to various kinds of treatment 
in the different workshops of this country, every- 
one claiming to employ the best method for its 
recovery. There is, however, a great deal yet to 
be learnt before the economical processes (as we 
caU them) belonging to the jewellers* trade, have 
attained perfection ; at least, so far as some houses 
are concerned. In some establishments the work- 
men are allowed to weigh-in their lemel in a 
most dirty state, that is, containing a consider- 
able amount of organic matter; the usual allow- 
ance for loss in working being granted, it operates 
injuriously against the economy of the business 
arrangements. Such conditions are certainly in 
favour of the workmen, but they encourage a ten- 
dency to exercise less care than is right for the 
property and welfare of their employers. 

There are, however, better methods than these, 
which may be put into operation without in- 
convenience, and should commence in the first 
instance with the workmen. By the adoption 
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of the following plan, the operation commonly 
attendant upon the employer or his manager (such 
as sifting and examining the lemel for the detec- 
tion of iron and steel filings, organic matter, &c.) 
should be performed by the workmen before 
weighing it into the warehouse, where their re- 
sponsibility ceases. This may be very simply 
performed by providing an iron ladle, and the 
lemel should then be treated as follows : — Sift it 
well through a fine sieve to separate the small 
portions of gold from the dust, letting the lemel 
fall on to a clean sheet of paper provided for the 
purpose; this should then be carefully put into 
the iron ladle, and heated until all the organic 
matter is entirely destroyed. When the burnt 
lemel has sufficiently cooled, put the magnet 
through it in order to collect and remove what- 
ever iron or steel filings may be contained therein* 
This shoidd be a part of the responsible duties 
of each workman, and ought to be strictly en- 
forced. The scrap should be always separated 
from the lemel. Its treatment has been already 
spoken of. 

There are two methods in use for the coUec- 
tion of the lemel; the first is performed in the 
following manner. Take— 
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JLemel or gold-dust . 13 ozi. 
Carbonate of potassa • 2 „ 
Commoa salt • • i „ 

15 OZ8. 

Well mix the lemel with the salts, and then 
place the preparation in a skittle-pot, after which 
place a layer of common salt on it, and transfer 
it to the furnace. A greater proportion of the 
mixture should not be put into the crucible than 
will fill it to within one inch of the top, to be 
safe, as it rises in the ftimace and may overflow. 
When the fire is at its height, the heat must 
be continued for half an hour longer; the pot, 
at the expiration of that time, must be carefiilly 
withdrawn, and placed aside to cool, when it may 
be broken at the bottom with a hammer, and the 
gold will then be found in a button. A little nitrate 
of potassa (saltpetre) may be added occasionally 
when it is in a state of fiision, in order to refine 
the mass more thoroughly ; but the saltpetre must 
be added with very great care ; for if too much 
be put in, and organic matter be still present, it 
will rise above the top of the melting-pot, and 
carry some portion of the precious metal with it. 
This may be prevented, however, by the timely 
application of a little extra dry common salt, in 
powder, and, if added at the proper moment, no 
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evil consequences will result. The button of gold, 
which will consist of an alloy of gold, silver, and 
copper, may again be melted with a little potash, 
borax, or charcoal as flux, and poured into an 
ingot-mould ; it may then again be worked up, if 
of proper quality after assay (there is no advantage 
in this), or granulated and refined as may be 
desired. 

The reducing, or collecting salts should be 
used in proportion to the lemel sought to be 
recovered, and in about the quantities we have 
given. We have used sal-enixon instead of the 
saltpetre as the refining agent, and prefer it for 
many reasons ; first, it is considerably cheaper 
and answers quite as well — ^perhaps better; and, 
in the second place, it keeps the flux and lemel 
towards the bottom of the crucible, which the 
saltpetre does not. 

Another good plan, and one which has found 
great favour with some manufacturers, is to put 
the lemel in an ordinary melting-pot, with a very 
little flux, such as carbonate of potash or soda; 
and when it is well melted the crucible must be 
withdrawn and the contents poured into a cast- 
ing-mould. The lemel bar may at oiice be sent 
to the refiners for sale, or may be exchanged for 
new gold. By adopting this plan goldsmiths are 
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not subjected to so much loss through having 
had an indiflferent working gold, as no lemel will 
be in these bars. Lemel is the principal cause of 
bad gold, the unworkable qualities of which are to 
be adjudged more from the presence of this, than 
any other reason. 



Recovering Jewellers' Waste. 

The sediment which accumulates in the scratch- 
brush and polishing-boxes, lappers' cotton waste, 
and all other waste of a similar description, should 
be carefully collected and thoroughly burnt in a 
closed iron pan, or other suitable vessel. This 
process will considerably reduce the bulk of it, 
and also destroy any organic matter that may be 
present. The burning must be cautiously effected, 
to prevent the light particles of gold from going 
with the draught up the chimney; and for this same 
reason, it is advisable to employ for such purposes 
a strong iron pan with a lid to it. When the 
burning has been carried far enough — ^which, with 
a steady fire, will occupy a whole night for each 
panfril of waste, refuse, &c. — ^and the operation is 
finally completed, the remaining ash must be put 
through a fine sieve ; the refiise which remains in 
the sieve should be pounded, and again sifted, when 
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the waste is what is called gpod^ and is then ready 
for the refiner's test. 

If it is desired to collect the gold from the above 
(and sometimes such b the case), the following 
plan should be resorted to. Take — 



Potishlngs, &c. • .8 oa. 

Carbonate of potash. • 4 «> 

Common salt • • • s »» 

Sal-enizon • • • i •• 



 



15 OSS. 



The .above salts should be reduced to powder, 
and well mixed with the polishings, in the propor- 
tion stated. The substance to be operated upon 
in this case being of a much drier and lighter 
nature than lemel> a greater proportion of salts is 
necessary, in order to bring down the gold into a 
button. After being carefully prepared, place the 
mixture in a crucible, called in the trade a "skittle- 
pot " (from its resemblance to a skittle), and treat 
as has been recommended for collecting lemel only, 
with this difference — as the mixture sinks towards 
the bottom of the pot in this process, more of the 
mixture of polishings must be added from time 
to time, until the crucible has received as much 
as it will conveniently hold. When perfectly fused 
a very few crystals of saltpetre must be added occa- 
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sionally during the operation, as a quicker fusion is 
obtained by imparting moisture or liquidness to the 
preparation. The action of the saltpetre on the 
mixture must at first be closely watched, and 
if it is at all likely to overflow, a small quantity 
of dried common salt (which should always be 
provided in case of emergency) should at once be 
thrown in, as it has a great tendency to force the 
flux, downwards. If sufficient saltpetre has been 
added to the fused mass it will remove from the 
gold whatever iron, steel, zinc, and even brass 
and copper, may be present; leaving the gold 
in a button at the bottom of the crucible, which 
should subsequently be broken at the base for its 
recovery, after standing a sufficient time for cool- 
ing. Sandiver, bichloride of mercury, brown 
potash, and sal-enixoh are all useful fluxes, having 
a tendency to destroy the impurities in precipitates 
of this kind- 
It is never worth while to collect the gold from 
the polishings, lappings, &c., in the manner just 
described, only simply for the sake of experiment. 
It is unprofitable to the manufacturing goldsmith, 
considering the cost of materials, firing, and work- 
men's time in effecting it. The safest and most 
economical plan is to sell all such waste contain- 
ing gold, to the refiner, after a test has been 
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made (the quantity required for that purpose teirig 
two ounces) in the same manner as for floor-sweep ; 
the fidl value is then sure to be realised. 

Some persons in the trade have strongly re- 
commended mixing this class of waste with the 
ordinary floor-sweep — a system to which we 
strongly object, because this description of waste 
is generally very rich in gold; and it would be 
a difficult task to incorporate it properly with so 
large a quantity as the ordinary sweep usually 
consists of, so as to realise its utmost value. Hence 
we say that a part of its value would be lost to 
the manufacturing jeweller and goldsmith ; and 
we venture to say that we are not expressing idle 
or theoretical opinions, for we have had consider- 
able experience, and paid more than ordinary 
attention to this point, with a view to economise 
and reduce the waste to which jewellers are 
subjected. We must, therefore, contend, in the 
interests of the trade, that there should be three 
separate and distinct processes of treatment for 
the recovery of gold firom this waste, refuse, &c. 

The first should have reference to lappers* cotton 
waste, and the sediment which accumulates in the 
polishings and scratching-boxes, with all other 
waste of a similar description. 

Ihe second should relate to the wash -hand 
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waters, old pickling solutions, spent colouring 
mixture, and rinsing waters (for we prefer these 
going into the general waste-water tub), together 
with the washing and swilling waters, employed 
in the establishment for every 'purpose, and of 
every possible description. 

The third should comprise the general sweep^- 
that is, the sweepings from the floors of the different 
workshops in the manufactory, the old worn-out 
crucibles, tfae^ ashes and cinders from the various 
nres employed, and the dirt and refuse of every 
conceivable kind which is a^t all worth preserving. 
The dross from the fluxes employed in melting 
should be separately preserved. This may again 
be put through the fire when a sufiicient quantity 
has been collected, and a compact little lump of 
gold will invariably be the result. If preferred, 
instead of troubling with the latter process, it may 
be sold to the refiner separately. The waste pro- 
ducts of manufacturing jewellers are usually 
collected and treated in this manner quarterly or 
half-yearly. 

Refining Lemel. 

This branch of the art, which is more chemiear 
than otherwise, is not practised by gold^workers 
on a large scale, for manufacturing or commer- 
cial purposes; neither would there be any advaja- 

K 
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tage by its adoption from a pecuniary point of 
view, for it would entail a considerable outlay of 
capital for the apparatus which is indispensable 
to the operation ; without yielding any appreciable 
return^ and would probably be only so much capital 
unnecessarily sunk in the business. Besides, the 
refiner and assayer, whose special business it is, 
and who has every appliance at his command, 
can do it so much better and cheaper, that manu- 
facturers have, for this reason also, never intro- 
duced it as a practical part of their trade. 

To those unacquainted with the process of sepa- 
rating gold from the other metals with which it 
might be alloyed, the following information will 
be useful : — 

The lemel must first be collected in the usual 
way, according to the principles already laid 
down. To separate the alloy from the gold, the 
composition will have to be submitted to the 
action of nitric acid; but as the alloy of gold 
consists probably of such proportions that the 
nitric acid cannot effectually do its work (too great 
a proportion of gold resists the Influence of nitric 
acid), therefore it will be necessary to re-melt the 
bar of lemel gold, and to add to it, if of 9-carat 
qiiality, one-half of its weight of silver, a little 
potash or. charcoal being used as a flux. When 
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the tnixture is properly incorporated, to effect 
which it should be well stirred, it is poured from 
some height into a deep vessel of water, being 
briskly stirred in a circular direction during the 
operation. The granulation of the gold can be 
performed skilfully, by the operator standing upon 
a stool and carefully pouring the molten metal 
into a vessel beneath. The alloy of gold will then 
be found at the bottom of the water in small 
grains, which must be carefully collected in order 
to avoid waste. However, a little is almost sure 
to happen, even with the greatest care. These 
grains are then taken and placed in a suitable 
German flask, which should be quite free fix>m 
lead, and treated with nitric acid in the following 
manner* Take— 



AUoyofgoM • 


• 


• I oz. 


Nitric add • 


• 


• I »» 


Water 


. 


• 2 ,, 



: This mixture should be allowed to stand for 

several hours. Towards the end of the operation 

it will be necessary to raise its temperature, in 

order to promote the requisite chemical action. 

All the ingredients, excel ^ ^^^ gfold, will become 

dissolved, and the latter will be in the form of a 

dark-brown powder at the bottom of the. glass. 

It wiU be advisable, in order to effect the entire 

K 2 
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removal of the baser alloys, to pour the solution 
of nitric acid, containing the silver, copper, &c., 
into another vessel, for subsequent treatment. 
Fresh nitric acid should now be added to the 
gold and heat applied, in order to remove any 
percentage of base alloy, which would be the 
means of making the gold brittle. When the acid 
is found to have no action of any kind upon the 
gold, it must be again poured off, and the gold 
well washed with hot water, to remove any trace 
of alloy that may be discovered in its ixxter- 
stices. At this stag^e the gold is pure, or at all 
events sufficiently pure for every practical pur- 
pose, requiring now only to be melted with borax 
or potash. 

Unless every particle of alloy is removed from 
the gold, it is very likely to be brittle when it 
comes to be worked up again ; for that reason, 
if for no other, it is better to entrust it to the 
practical refiner, for, as we have already said, it 
never pays the working jeweller to do it himself* 
Even refiners' best gold from the lemel bar never 
works up tike the refined native gold. 

Gold <^ollected from the other waste material 
of jewellers may be treated in this manner if pro- 
ferreA 
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To Recover Gold from the Waste Waters of 

the Jeweller. 

There are various methods in operation among 
jewellers for the recovery of the gold from their 
waste waters, &c., a few of which we think it 
necessary to describe. 

The old plan of dealing with these waste waters 
was very misatis£i.ctory in a pecuniary sense. It 
consisted merely of a moderately-sized tub for the 
collection of liquid substances of every kind em- 
ployed in the manufactory ; this tub was fitted with 
a wooden tap about one-third from the bottom; 
precisely under this was placed a circular frame- 
work of wood, of sieve-like form, with a rather 
closely-fabricated piece of felt or flannel attached 
loosely to the rim, so constructed as to form a 
cavity in the centre for the collection of the liquid, 
as it issued slowly from the tap immediately above 
it. This, after filtering through the above appa- 
ratus, was allowed to run away, no more notice 
whatever being taken of it. 

Now this liquid carried along with it a con- 
siderable portion of gold, as we shall show pre- 
sently. But before doing so, we desire first to 
allude to improvements subsequently effected, or 
rather, presumed ixnprovements ; of which the fol- 
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lowing, is one of several which found much favour 
some years ago, when jewellers began to pay special 
attention to the economy of their establishments, 
with the view of reducing the working loss to the 
lowest extent possible, compatible with safe work- 
ing. This loss was considered excessive, in pro- 
portion to the quantity of manufactured articles 
produced out of a given quantity of material ; and 
a comparison of weights showed such to have been 
actually the case. To economise, therefore, the fol- 
lowing method of treatment was strongly recom- 
mended at the time, and was supposed to deal 
effectually with the liquid substances used in the 
different stages of manufacture, both chemical and 
mechanical. 

Several large tubs were to be provided differing 
in sizes, and placed in a row, each succeeding one 
to be smaller than the preceding. In each of these 
tubs taps were to be fitted, which could be turned 
at any time. First of all the water would have to 
be conveyed by lead piping, from the several work- 
shops connected with the manufactory, into the 
largest tub ; when this had become full, the tap 
could be turned on and all the surplus water 
carried over into the next, and so on, until the last 
in the row was reached ; and in this, a piping in 
place of the tap must be firmly secured, to convey 
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the whole of the liquid, alter its passage through 
the row of tubs, into a large tank of deal sawdust 
as a final protection to the whole process. The 
latter part could be conveniently performed by 
placing the sawdust in the yard or some out- 
building belonging to the premises, where the 
surplus water might drain away. It was supposed 
that by this means the whole of the gold would be 
recovered, on the ground that the passage of the 
water through the tubs would be so checked, and 
so slow, that the small particles of gold would 
all sink to the bottom, and thus be eventually 
saved. 

Unfortunately such could not be the case. In the 
jewellers* pickles and other waste liquids, there are 
minute pieces of gold, which no amount of filtering, 
or passing through a series of tubs of stagnant water 
can possibly recover, unless some chemical ingre- 
dient be added thereto, which has the power of 
reducing the gold to its metallic state. For it 
should be understood that the dissolved gold (and 
there is a considerable quantity in the waste 
waters of jewellers) passes through the filter as 
freely as the liquid itself. Therefore, unless this 
is acted upon chemically, no hope can possibly 
be entertained of its ultimate recovery by the 
jeweller. 
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But the best method of all for collecting the gold 
from these waters, is to provide three large tubs of 
different sizes, placing them in a row; into the 
largest or first tub is put the exhausted pickling 
solutions, the water in which the workpeople have 
washed their hands, that in which the work has 
been washed out, the exhausted colouring-salts and 
rinsings, and the swilling waters of every descrip- 
tion. Into this tub is fitted a tap level with the 
top of the second, and one in the second level with 
the top of the third, to allow the liquid to run 
from one to the other in rotation. A quantity of 
proto-sulphate of iron (green copperas) is dissolved 
in boiling water and added occasionally to each of 
the three tubs, more especially the largest, which is 
the final receptacle for all the used-up liquids. 
The proto-sulphate of iron precipitates the dis- 
solved gold held in solution to a metallic state, 
and so purifies and clears it, that by the time it 
leaves the last tub every particle of gold will have 
become precipitated, and the water appear pei- 
fectly clear; so clear in fact that it cannot be 
distinguished £rom clean spring water. 

The sediment at the bottom of the tubs, after the 
clear water has been withdrawn from them (which 
is best done with a syphon), may be well mixed 
with deal sawdust in order to dry up the remaining 
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Hquid) and afterwards well burnt and sifted as 
fine as possible. Instead of taps (which are liable 
to become corroded or destroyed) being employed 
for the conveyance of the water into the various 
tubs, stout glass syphons may be successfully used, 
and are more economical, the different chemical 
agents in the liquid having no action on them, 
while they have upon the others. It is a very 
good plan when these syphons are used to allow 
the water to run, as it leaves the last tub, upon a 
filter placed on a cane-bottomed sieve ; the very 
clearest water then only can run away. By such a 
method the sediment in the tubs is in no danger of 
being disturbed. It may, instead of being mixed 
with the sawdust, be placed on several of these 
filters^ and tha moisture being gradually with- 
drawn^ the substance remains well dried, and can 
afterwards be reduced to powder. 

1£ the proto-sulphate of iron be added judiciously 
and at the proper times, such precautioils as subse- 
quent filtering, &c., will not be necessary ; for every 
particle of gold will be precipitated in a manner so 
truly effective, that no further attention will be 
required. We have had several trials made by 
refiners and assayers, of the waste waters, after the 
above chemical has been added, and their inves- 
tigations have always resulted in not a particle of 

K3 
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gold visible to the naked eye being found in the 
samples. 

The gold may be collected into a button by the 
means which have been already described, using 
sandiver as one of the principal refining agents ; 
it does not, however, pay, and it would be far better 
to abandon any attempt at it. It may be put into 
the ordinary floor-sweep if preferred, or kept sepa- 
rate and a trial made by the refiners; the latter 
plan is much the better one, where a large manu- 
facturing trade is being done. 

Oxalic acid will also precipitate gold from its 
solution, but it is considerably dearer than the 
salt of iron we have recommended ; but if it be 
desired to precipitate it without the addition 6f 
another metal, then this acid may be used with 
advantage. 

Jewellers' Sweep. 

Jewellers' sweep constitutes the whole of the 
sweepings from the floors of the workshops in the 
manufactory, which should in a well-regulated place 
be swept twice a day, and the refuse preserved 
arid carefully sorted every morning with the view 
of gathering up the small particles of gold visible 
to the naked eye, which have been dropped during 
the work of the day. After this has been done, and 
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the gold removed^ the sweepings must be well 
burnt, and as much of the organic matter destroyed 
as possible. They must then be well pounded in a 
large cast-iron mortar, and preserved for the refiner. 
This latter plan may be dispensed with, if found 
inconvenient in the working department of the 
establishment; the whole refuse should then be 
sent periodically to a grinding-mill where steam 
power is employed, where a large quantity of sweep 
can be reduced to powder in a very short time. It 
should of course be previously well burnt, to facili- 
tate the action of the rollers upon the material. 
The old melting-pots of every description, and the 
burnt cinders and ashes from the furnace and 
muffles, should also be collected with the sweeps 
in fact, everything at all worth preserving should 
be taken care of and sold to the refiner ; for it is 
the attention g^ven these matters in the course of 
production that constitutes the greatest amount of 
success in the manufacture of goldsmith's work. 
In concluding our subject, we shall give some 
valuable tables of alloys and solders, prepared 
and used by ourselves, together with other infor- 
mation which will be equally useful to the trade. 



CHAPTER Xra. 

Tables of Specific Gravities, Alloys, ftc. 

The specific gravities of the various metals and 
their alloys, as given in this work, have all been 
calculated arithmetically. Perhaps the more cor- 
rect method would be, to do so by means of the 
hydrostatic balance. This consists of an ordinary 
balance, of which the pans are suspended by 
strings of unequal length. The shorter pan has 
a hook attached to its under side, to which the 
substance should be suspended by a hair or fila- 
ment of silk. In ascertaining the specific gravity 
of any material by these means, it is necessary to 
find out first its weight, when weighed in air, and 
secondly to learn how much that weight is reduced 
by weighing in water. The second weight thus 
obtained is deducted from the first, and then the 
specific gravity required is at once obtained by 
dividing the first weight, or weight in air, by this 
difference. To conduct this operation with nicety 
requires great care, and a very delicate balance 
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must be employed in the test, in order to arrive 
at strictly accurate results. The water in such 
cases is commonly preferred at a temperature of 
tof* Fahr. The following example will render our 
meaning t<derably clear, and convey a better idea 
of the process. Presuming that the substance in 
question is a sovereign, it would be represented as 
follows : — 

A sovereiga weighs 113*27 grains in air. 
A sovereign weighs 1 16*67 gi'uns in water. 

123*27 — 116*67 = 6'6o 
123*27 -r 6-6o = 18-67 

The specific gravity therefore of a sovereign, 
which consists of 22-carat gold, is 18*67, ^^^ 
closely approximates to our calculated tables. 
The specific gravity of bodies may be conveniently 
ascertained by either of these means. 
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Different Qualities of Gold reduced to various 
Standards, so as to suit the several COLOUR- 
ING PROCESSES mentioned underneath. 

Composition of a Sovereign* 

Fine gold, per oz. • • • 
Refined copper • • • • 



ec 


dwts* 


grti 


o 


l8 


8 





I 


i6 


I 


o 






2 2 -carat reduced to i8-carat> cost 64^. bd. per oz. 

ox. dwts. grt. 
4 sovereigns i o 12 

Fine silver ••••••020 

Swedish copper o 2 12 

^ S o 
Snitable for the dry-colooring process. 



18-carat reduced to 16-carat, cost 58^. per oz, 

oz. dwts, grs. 

i8-cant scrap •••••100 
Fine silver .•••••005 
Swedish copper .,•••027 

I 2 12 
Suitable for the French colouring process. 
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i8-carat reduced to i5*carat, cost 54^. 6d. per oz. 

OS. dwtt. grt. 

iS-cant scrap i o o 

fine silver . . • » •'•0018 
Swedish copper 03 6 

140 

Suitable for the London colouring proceu. 



i8-carat reduced to H-carat, cost 51^. per oz. 

ox. dwts. gra. 
i8-carat scrap • • • • • i o o 
Fine silver ••'•• ..o i 4 

Swedish copper . » . • . o 4 14 

1 5 18 

Suitable for the Birmingham coloming process. 



i8-ciirat reduced to 13-carat, cost 47^. 6d. per oz. 

OS. dwts.> grs, 

i8-carat scrap •••••100 

Fine silver o i 18 

Swedish copper . • • • •06 o 

I 7 18 

msssssssss 

Suitable for the German colouring process. 
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i8-carat reduced to i2|-carat» cost 45^- ^• 
per oz. 

oz. dwts. gis. 
iS-carat scrap • • . • ' . i o o 

Fine sUver 020 

Swedish copper 076 

190 
Can be odoured by the German process only* 



22-carat reduced to 16-carat, cost 5 8 j. per oz, 

oz. dwts. grs. 

4 sovereigns i o 12 

line silver .02 6 

Swedish copper 056 

I 8 o 
Suitable for the French colouring process. 



i6-carat reduced to 15-carat, cost 54^. (>d. per oz, 

oz. dwts. grs. 

Ib-carft scrap . • • • • . • i o o 

Fine silver o o 12 

Swedish copper . • . . . • o o 21 

1 I 9 

Sviuble for the London colouring procew 
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i6-carat reduced to 14-carat, cost sis. per oz. 

oz. dwtfl. gn, 

16-carat scrap ••• ...I o o 
Finesflyer . • • • • • p o 21 
Swedish copper • • • • .023 

130 
Suitable for the Bfrmingham ccdoniiiig {wocess. 



i6-carat reduced to is-carat, cost 47^. 6d. per oz. 

oz. dwts. grs. 

i6-carat scrap i o o 

Fine silver • 013 

Swedish copper . • • • . o 3 12 

' 4 15 
Suitable for the Grerman coloiiring process. 



i6-carat reduced to i2j-carat, cost 45^. 6d. 
per oz. 

oz. dwts. grs 

i6-carat scrap . • • • ...10 o 

Fine silver . . • . • . o i 12 

Swedish copper • . • • .04 6 

I s 18 
Can be coloured by the German process only. 
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22-carat reduced to 15-carat, cost 54J. td. per oz. 

oi» dwts. grs. 

4 sovereigns • • « • «ioi2 
Fine silver . • ••, ^ .03 o 
Swedish copper o 6 12 



10 
Sviteble for die London cdoaring process. 



15-carat reduced to 14-carat, cost 515. per 02. 

ox* dwts* gts. 

15-canit scrap • « • • . I o o 
Fine sflver .• • • • .60 4 
Swedish copper • • • • . o i 8 

I I 12 
Suitabk for the Binninghain cdouring process. 



iS-carat reduced to 13-carat, cost 47 J. 6d. per oz. 

ox* dwts. grs. 

15-carat scrap • • • • • I o o 
Fine silver • .• • • .0021 
Swedish cq)per .••••026 

> 3 3 
Suitable for the Geiman colottring process. 
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15-carat reduced to ii^^caxatf cost 45^. bd. 
per oz. 

OS. dwtt. grt. 

i5-caiat scrap •••••100 
Finenlver . . » • .010 

SwediBh copper •••••030 

I 4 o 



Can be ooloiired by the German process only< 



22-carat reduced to 14-carat, cost 51^, per oz. 

OS, dwts. grs. 

4 sovereigns i o 12 

Fine silver •••••• o 3 18 

 

Swedish copper • • • • • o 7 18 

I 12 o 



Suitable for the Birmingham colouring process. 



14-carat reduced to 13-carat, cost 47^. 6d. per oz« 

OS. &wia* grs. 

14-carat scrap. 10.0 

Fine silver ••••.009 

Swedish copper • • • ••01 6 

SuiUble for ihe German colouring process. 



212 COLOURED GOLD ALLOTS. 

14-carat reduced to I2^arat9 cost 45^. ti. 
per oz. 

OS. dwts. grs. 

t4-canit scrap • • • • .lo o 
Fineiilver • • • « • . o o 15 
Swedish copper • • • • » o i 21 

I 2 12 
Ctti be coloured by the Gcnmaii process only. 



2 2 -carat reduced to 13-carat, cost 47 j. hd. per oz. 

oz. dwts. grs. 

4 sovereigns • • • • •1012- 
Fine silver . • • • • . o 4 12 
Swedish copper • • • • . o 9 12 

I 14 12 
SmUble for the German colonring process. 



13-carat reduced to i2}-caraty cost 45^. bd. 
per oz. 

ox. dwta. grt. 

13-carat scrap • • • •••ID o 

Fine silver 003 

Swedish coi^>er •• • • .0021 

I o 

Can be coloured by the Gennan process onfy. 
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Wet-coloured solder from 13-carat gold. 

13-carat scrap •••••loo 
Fine silver • • « • • . o 3 12 
Composition • • • • .00 12 



Coloon wcU bfv the German process* 



Table showing the Chief Places for the Manufacture 
OF Jewellery in the different parts of the World. 



Countries. 



England 

France 

Grermany , 

Austria 

America 

Australia 



Principal Cities or TcmoMm 



London and Birmingham. 
Paris, Lyons, Bordeaux, and Ronen, 
Frankfort, Pforzheim, and Carlsruhe. 
Prague, Vienna, and Hungary. 

\ Philadelphia, and Providence. 

>ttme and Sydney. 
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TABLES OF ALLOYS. 



Reducing Standard Gold to various Qualities. 

Table for Mixing. 



Qualitiet. 


Standard Gold. 


Mixture of 
AUoy. 


22 carats. 


22 partB. 


None. 


21 „ 


21 „ 


I part. 


20 „ 


ao „ 


2 », 


18 „ 


:t:: 


3 ».; 

4 >* 


17 ., 


17 M 


5 n 


i6 „ 


16 „ 


6 M 


15 » 


IS .» 


E •• 


14 », 


14 » 


8 » 


13 M 


13 M 


9 M 


» If 


12 „ 


lo „ 


11 » 


11 M 


11 M 


lO „ 


lO „ 


12 H 


9 M 


2 '• 


13 M 


8 » 


8 M 


14 » 


7 ff 


7 M 


IS » 



Reducing Fine Gold to various Qualitibs. 

Table for Mixing. 



Qualities. 


Fine Gold. 


Mixture of 
Alloy. 


24 caratB. 


24 parts. 


None. 


23 .. 


23 ,. 


I part. 


22 „ 


22 „ 


2 I* 


21 M 


21 „ 


3 n 


20 « 


20 „ 


4 »» 


19 » 


^2 " 


5 ft 


18 „ 


18 „ 


" ft 


16 „ 


17 M 
16 „ 


If 


IS ,f 


IS ,f 


9 1, 


14 >i 


14 1 


10 ft 


13 » 


13 „ 


11 1. 


12 f, 


12 „ 


12 ,1 


11 1* 


11 ,. 


13 II 


10 „ 


10 „ 


14 1. 


1 " 

® If 


t: 


15 II • 


7 ,» 


7 H 


17 ft 
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Table showing the Proportion of Alloy to be kidded 
TO One ounce of Standard Gold in making the 
FOLLOWING Qualities. 



Qualities. 


Standard Gold« 


Alloy to be added. 


Total. 


Carats. 


ox. dwts. grs. 


oz. dwts. grs. 


OS. dwts. grs. 


21 


100 


23 


I 23 


20 


too 


020 


120 


19 


100 


034 


I 3 4 


18 


100 


4 10 


I 4 10 


17 


too 


5 21 


I 5 21 


16 


too 


7 12 


I 7 12 


15 


100 


098 


198 


H 


100 


II 10 


I II 10 


13 


too 


13 20 


I 13 20 


12 


100 


16 16 


I 16 16 


II 


too 


100 


200 


10 


100 


I d 
1 ^ 21 


240 
2 8 21 


9 


100 


8 


100 


1 15 


2 15 


7 


100 


2 2 20 


3 2 20 



Table showing the Proportion of Alloy to be added 
TO One ounce of Fine Gold in making the follow- 
ing Qualities. 



Qualities. 


^ne Gold. 


Alloy to be added. 


TotaL 


Carats. 


. OS. dwts. grs. 


OS. dwts. grs, . 


OS. dwts. grs. 


23 


100 


20 


I 20 


22 


100 


I 18 


I I 18 


21 


100 


2 20 


I 2 20 


20 


I 00 


040 


140 


19 


100 


056 
6 16 


15 6 


18 


100 


I 6 16 


17 


I 00 


085 


I 8 5 


16 


100 


10 


I 10 


IS 


100 


12 . 


I 12 


«4 


100 


14 6 


I 14 6 
I 16 22 


13 


100 


16 22 


12 


100 


100 


200 


II 


100 


1 3 IS 
180. 


28c 


10 


I 9 


? 


too 


I S3 8 


2 13 8 


8 


100 


200 


3 0.0 




100 


2 8 12 


3 8 12 
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Table showing the amount of Silver to be added to 

THE undermentioned QUALITIES IN THE REFINING OF 

Gold Alloys. 



Qualities. 


AnKmntofgold 
alloy. 


Silver to be added. 




or. dwt». gn. 


OS. dwts. gn. 


22 carats. 


100 


2 13 8 


20 „ 


100 


2 6 16 


I« H 


100 


200 


16 „ 


100 


I 13 8 


15 » 


100 


I 10 


14 »> 


100 


I 6 16 


13 » 


100 


I 3 8 


12 f, 


too 


100 


It ,, 


100 


16 16 


10 „ 


100 


13 8 


9 »» 


too 


10 


8 » 


100 


6 16 


? " 


too 


038 


6 „ 


100 





Table SHOvaNG the relative Value of different 

Qualities. 



Qualities. 






£ 


9, 


J 




23-carat gold 


is worth 


4 


2 


6 


peroonce. 


22 


9» 


t» 


3 


19 





ft 


21 


»f 


ft 




15 


6 


M 


20 


99 


ft 




12 





ff 


19 


9t 


tf 




8 


6 


ft 


18 


99 


tf 




5 





ft . 


17 


M 


If 




I 


6 


ft 


16 


fl 


tf 




18 





ff 


15 


f* 


ff 




14 


6 


ft 


H 


ft 


ff 




II 





ff 


»3 


ft 


ft 




7 


6 


ff 


12 


ft 


ff 




4 





It 


II 


ft 


If 







6 


ft 


10 


ft 


tf 




17 





- ft 


9 


ff 


ft 




13 


6 


ff 


8 


ft 


ff 




10 





ft 


7 


ft 


ft 




6 


6 


f» 
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2l8 TABLES OF THE DUTY ON GOLD, ETC. 



Tabl£ of the Duty on Gold at lyx. per oz., as 

CHARGED AT THE AsSAY OFFICE. 



dwtt. 


£ *. a- 


oa. 


£ 


t» 


d. 


I 


, , 10 


I • 


. 


17 





2 


..018 


2 • 


. t 


H 





3 


. • s 7 


3 • 


2 


II 





4 


..035 


4 . . 


• 3 


8 





I ' 


..043 


1 : , 


. 4 


5 





..051 


> 5 


2 





I ; 


. • 5 II 
, . 6 10 


I : : 




16 






9 . 


,.078 
. « 8 6 


9 . - 


: I 


«3 





10 , 


10 • . 


ID 





II 


.094 


II . . 


9 


7 





12 « 


I • 10 2 


12 . . 


. 10 


4 





13 , 


• on I 


13 . . 


. II 


I 





14 . 


• II II 


14 . . 


. II 


18 





15 , 


• 12 9 


IS . . 


12 


IS 





16 . 


. . 13 7 


16 . . 


13 


12 





17 . 


. 14 5 


^l • • 


14 


9 





18 . 


. 15 4 


18 . . 


15 


6 





19 . 


. 16 2 


19 . . 


16 


3 





Undei 


r 12 grs. nothing. 


20 • . 


17 









Table showing the Proportion of Alloy to be added 
to Wet-coloured Scrap, containing 10 dwts. 12 grs. 
OF fine gold per oz., in order to make the regular 

9-CARAT quality, CONTAINING 7 DWTS. OF FINE GOLD 
PER OZ. 

20' X 12*6 = 252*0 

20* X 8*4 = i68'o 
252*0 — 168*0 = 84*0 
84*0 -r 8*4 S5 10 dwts. of allo^. 

20 X 12H = 252 

20 X 8A = 168 

252 - 168 =: 84 

84-^ 8^ = lodwts. ofaDoy: 
If 10 dwts. 12 grs. = 252 grs. 7 dwts. s 168 gtt 

20 X 252 = 5,040 

20 X 168 = 3,360 
5,040 — 3,360 = 1,680 
1,680 -^ 168 = 10 dwts. of alloy. 



ASSAYERS' WEIGHT AND TABLES. 
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Assayers' Weight. 
A carat is not an absolute weight as regards 
gold, but is merely the twenty-fourth part of a unit ; 
whether that unit constitutes pound, ounce, penny- 
weight, or gfrain. The carat is used by goldsmiths 
to denote the purity of gold, and is divided into 
four grains, and each grain into four quarters ; 
and these again into as many subdivisions as may 
be necessary. The assay weight of gold being a 
pound, the carat would be represented as follows : — 

dwte. gts. 
Assay carat of a pound 10 o 

Assay grain of a pound • . • • • 2 12 

Assay quarter-grain of a pound . • • o 15 

Assay carat of an ounce • • • • • Q 20 

Assay grain of an ounce • • • • . 05 

Assay quarter-grain of an ounce • • 01} 

According to the table here g^ven, the assay quarter -grain is in 
reality one and a quarter-grain troy weight. 

AssAYERs' Report. 



Zyoooth parts. 


Fine gold in lb. troy. 


No, of carats. 


Parts of fine gold. 


ozs. dirts, grs. 


carats, grs. 


1,000 


12 


24 


959 


II 10 


23 Q 


916 


II 


22 


834 


ID 


so Q 


rso 


900 


18 


709 


8 10 


17 


667 


800 


16 


625 


7 to 


15 


584 


700 


14 


54a 


6 10 


13 


5" 


6 s Q 


12 2 


5°; 


600 


12 


. 458 . 


5 10 


II 


417 


500 


10 


375 


4 10 


9 


354 


450 


8 2 
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CHAPTER XIV. 
Useful Hints. — LemeL 

Keep all filings, dust, and turnings as free from 
emery-cloth, and all other organic matter, as 
possible. 

Hand- Washing. 

In the manufacture of goldsmiths' work, it should 
be a compulsory rule of the establishment where it 
is conducted, that no one leaves the place without 
washing his hands, at dinner-time and at night. 

Gold-Cutters. 

It is a good plan to give to each lapper about 
two ounces of cotton waste daily, and to see that it 
is returned with the finished work every night at 
the conclusion of the da^jr's work. A large box 
should be specially provided, well lined with sheet 
lead or zinc, for its reception. 

Workpeople's Aprons. 
The aprons and towels used by the workpeople 
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in all branches ot th^ trade, should be w&shed at 
the manufactory; accommodation for which should 
be provided ; and the water so used carefully saved 
for subsequent treatment, by pouring into the 
general waste-water tub. By adopting this method 
a considerable quantity of gold otherwise taken off 
the premises, is recoverable in the course of a year, 
the means being simple and effectual. 



Shop Floors. 

If the shop floors are well covered with sheet 
•iron, the joints soldered together, and the edges 
turned up round the ends and sides of the various 
workshops, it will prevent any of the gold from 
finding its way into the woodwork of the flooring, 
and thus effect a great saving. Sheet zinc may be 
employed instead of the iron if preferred, but it is 
more liable to wear through. To prevent this it 
should be covered with perforated iron gratings; 
the latter also help to prevent an3rthing from being 
carried out of the shops which is likely to adhere 
to the bottoms of the boots of the workpeople, by 
rubbing it off and collecting it in the holes of the 
gratings, thus rendering its recovery certain. Care 
must be taken when sheet zinc is employed with 
the pickle, so as not to spill it on the zinc floor, or 
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it would soon be destroyed. A great saving is 
effected by the application of a process like this, 
where gold is manufactured into commercial 
wares. 

Testing Gold. 

A solution for testing whether an article is made 
of gold or base metal may be made as follows :*— 



Nitric add . 


• 


• 3 ounces. 


Water . 


• 


• 4 drachms. 


Muriatic add 


• 


• I scruple. 



Well mix them together and keep ready for use 
in a stoppered glass bottle. In testing the piirity 
of gold by means of this mixture, it is sufEcient 
to merely touch the object with the stopper (which 
should have a long dropper dipping into the mix- 
ture) and closely watch the action of the acid upon 
the article in question. If it produces no effect, 
which is the case with gold, it does not always 
prove that the article is genuine ; it may be thickly 
gilt, or plated with gold; therefore, to be sure, 
where any doubt exists, it is advisable to rub a 
file over some part of the surface, and then apply 
the acid to /^/ par^ ; if base metal the fraud will 
at once be detected. Any quality of gold above 
9-carat, we may safely say, will stand this test. 
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Inferior qualities may be ascertained by the acid 
boiling more or less green, and this is the case 
with common gold. Common qualities, if alloyed 
with much silver, will partially stand this test ; but 
then the colour is considerably paler, and this will 
act as a guide as to their real nature. 

Conclusion. 

In conclusion, permit us to say, that the informa- 
tion aflForded in these pages in connection with 
this very interesting branch of art and industry is 
thoroughly practical, and highly trustworthy in a 
commercial sense. We trust, therefore, that the 
trade will be generally benefited by coming into 
possession of valuable knowledge acquired only by 
many years of close study and personal attention 
devoted to the subject. 



APPENDIX. 



Results of Experiments and Researches. 
Details of Modern Processes* 

(i.) In melting gold it has been recommended to 
employ small lumps of charcoal as flux. There is 
no possible advantage in such a method or manner 
of treatment, for the use of flux at all is to prevent 
the molten metal from becoming oxidised on the 
surface, which it does when heated in the presence 
of a current of air. Now the object of employing 
flux is not so much to assist in promoting the fusion 
of the component parts of the several alloys as it is 
to prevent the oxidation taking place ; hence, we 
repeat, to prevent which effectually the surface of 
the gold and alloy in the pot, when it reaches the 
molten state at least, must be absolutely secured 
against currents of air, and especially those which 
are to be found in all jewellers' melting furnaces ; 
and if such precautions are not regarded, oxidation, 
loss of metal, and bad workable gold is the general 
result. Now, what is oxidation ? It is the opera- 
tion of converting any metallic substance into an 
oxide, and oxide in chemistry means a compound 
of oxygen and a base, and not being in an acid 
state may be called metallic rust. The oxygen 
being an electro-negative element, constituting the 
vital part of the atmosphere, attacks the copper 

L 3 
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first, which is the weaker element of alloy, and 
brings it under its influence, and so forms what is 
called the base in conformity with chemical science. 
To put it plainer, we should say the action of the 
air upon molten metal without a protective coating 
destroys its homogeneousness. Altogether we do 
not wish to be understood to convey the meaning 
that a slight oxidation of the surface of molten 
gold renders every part of the bar unworkable, as 
that to a great extent depends on the pouring of 
the mass into the ingot mould. If the oxide, which 
appears like a scum on the surface, is prevented 
from going into the ingot mould with the liquid 
mass, then the gold may be perfectly workable ; 
but assuming this to be very generally the case, 
a great loss of material has taken place, and a 
remnant left behind which might as well have been 
in the bar of gold, and which would have been had 
oxidation been prevented at an earlier stage of the 
process. When this oxide — or nature-destroyed 
gold — runs into the ingot mould, it either appears 
upon the end of the bar of metal in a corrugated 
mass, or, on the other hand, it forms what to all 
appearance seems like little circular discs of un- 
melted metal, the unmelted portion forming semi- 
detached scales which subsequently roll into the 
gold and destroy its smoothness and clearness. 
Now all this may be prevented by using the purest 
vegetable charcoal as flux, and well stirring the 
melted alloy before pouring. The flux is best added 
on the verge of commencing fusion, as oxidation 
takes place very rapidly at this stage of the opera- 
tion of melting jewellers' alloys, unless a suitable 
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covering is given to the surface to keep away the 
air, which is the promoter of oxidation. 

(2.) Sometimes ingots of gold turn out of the 
mould with a serrated edge or edges ; this is due 
to sundry causes, which may also be avoided by 
the acquisition of a proper knowledge of all the 
general details connected with a process so uncer- 
tain in its action ; for there are very few jewellers 
indeed who have not experienced some trouble and 
annoyance in this special part of their trade. We 
have met with these obstacles in our business, and 
we can therefore speak of them with that amount 
of real practical knowledge so absolutely essentiat 
to the production of a treatise like this, which only 
aims at the dissemination of really useful practical 
information to the gold-working trade. The causes 
which lead to these serrated edges will be here 
explained, and as a matter of necessity the best 
remedies will be given, together with such other 
information which is likely to be of service in the 
preparing of perfect bars of alloyed gold. Imper- 
fect bars of gold usually roll with a more extended 
jaggered edge as the process proceeds, and conse- 
quently causes a great deal of waste in the trimming 
of the edges when used in sheet gold, and when in 
wire the outside strips break into short pieces of a 
few inches in length in the slitting of them. One 
of the causes of these imperfect bars is through the 
badly mitring of the ingot mould; it may admit 
the air, which always causes serrated edges, spitting 
and loss of metal. Again, the ingot mould may 
even be mitred properly, and yet not throw out a 
perfect bar of metal. This may be owing to a little 
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grit getting between the parts which should meet 
securely together, so evenly, in fact, as to render 
the mould perfectly air-tight. Occasionally new 
ingot moulds warp when heated. The remedy in 
such cases would be a re-grinding of the surfaces 
which meet each other, or otherwise a thick coating 
of whitening made into a paste with water and 
applied to the parts which admit the air. Again, 
when the ingot is not sufficiently well heated, 
defects in the casting will also appear; it is the 
same when the heat given has been too great. The 
right heat may be ascertained by throwing a few 
drops of water on the mould, when, if it rather 
quickly boils off, it may be used with every advan- 
tage and safety. Finally, the heat must be much 
greater than can be borne by the hand. 

(3,) New ingot moulds should be well greased 
before using, to prevent the gold adhering to them. 
It is much better and safer to close them up and 
pour in a solution of salt and water, and let it 
remain for a day or two before using them ; this 
causes oxidation — or rust of the surfaces — and is 
an excellent preventive to the gold sticking, 
which is sometimes found to be so obstinate as to 
cause chipping of the mould, thus rendering it use- 
less for further operations. 

(4.) In badly prepared moulds a porosity is given 
to the gold in the casting, apart from other con- 
siderations, and it is clearly discernible before the 
rolling process takes place. The inexperienced 
may detect this porosity readily enough, when once 
having se^n a bar of its kind, by the unevenness 
of surface, which is sunken in, in places upon the 
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upper side, and exhibiting numerous small cracks 
and blow-holes, all caused by a current of air meet- 
ing the molten metal as it is poured and proceeds 
down the mould prepared for its reception. When 
gold and its alloys are imperfectly fused a long 
point is generally left adhering to the end of the 
bar, and these porous irregularities show them- 
selves also in the form of a scaly and unsmooth 
surface, and produce altogether very inferior cast- 
ings. The remedy for this will be a remelting with 
a far greater addition' of heat^ 

(5.) The alloys of gold should not be over-heated, 
and ought to be poured almost immediately after 
complete fusion has taken place ; the latter may be 
easily ascertained by stirring with an iron rod^ 
previously heated to just redness; the time of 
pouring, that is, when the fiised mass is ready, is 
generally arrived at by the touch, it having more 
of a watery touch, and not at all cloggy, like it has 
when not properly fused. The ingot moulds should 
be rather slanting and not quite straight, the former 
being more convenient to pour into ; and also it 
prevents spitting into the face of the operator when 
that irregularity takes place. Gold should certainly 
be stirred, and especially in Hall-marked qualities, 
in order to produce a perfect mixture, which would 
assay evenly. This information is giv6n in answer 
to several questions we have received from corre- 
spondents wishing to be practically advised upon 
the subjects of these remarks. 

(6.) Blue gold is very difficult to prepare at all 
times ; it has, however, a very pleasing effect when 
used in conjunction with other shades of coloured 
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gold in the formation of artistic work, so that a few 
remarks upon its treatment may be of some service 
to that class of art-workers who are striving to 
promote " art and taste in design " as opposed to 
the " cheap and the vulgar." Blue gold is a mix- 
ture of iron and gold. The formula for 18 carat is 
as follows : — 

Blue Gold. 

oSa uwts. grs* 
Gold, fine • • « o 15 o 
Iron Charcoal ...050 

1 o o^ 



This alloy will cost about 64s. per ounce, and is 
of a light blue colour, . The colour is shown to 
advantage in the finish by well polishing the parts 
composed of it, and then pecking it up with the 
engraving or chasing tool. No colouring should 
be allowed to take place with this gold, but where 
it is unavoidable the colour must be subsequently 
removed by the usual mechanical means, or the 
proper shade of colour would not be given to this 
alloy of gold. The preparation of the mixture 
being the most important point with which we are 
now concerned, calls for a few detailed remarks 
upon it. It is best prepared in the mixture by 
dipping iron wire not too thick into the molten 
gold, which should be well covered with charcoal 
flux — ^and this is one of the most important points 
of its preparation — to prevent oxidation. The iron 
used, of which charcoal is by far the best in pro- 
ducing homogeneous alloys with gold, should be 
quite clean and free from oxide before adding it to 
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the gold. It may be cleansed by dipping for a very 
short time in weak sulphuric acid pickle and after- 
wards well rinsed and dried ; or, secondly, well 
emery-clothed until it has become perfectly bright. 
The right quantity of iron should then be added to 
the gold in the crucible at the proper moment, little 
by little, until the specified quality of lower alloy 
required has been reached. The alloy is then to 
be cast, hammered well down the narrow edges, 
annealed, again hammered, and again annealed, 
in order to make it tough. It is quite as well to 
hammer the bar upon the broad or flat surface, 
after the first few hammerings have taken place on 
the edges, to render it the more easily workable in 
subsequent stages. The ingot mould may advan- 
tageously be heated somewhat hotter for this alloy 
of gold. Gold and iron easily combine in almost 
any proportion, providing the heat given to cause 
fusion has been great enough ; gold facilitates the 
fusion of iron, Hence it is that the iron should 
always be made an addition to the fused gold in 
preparing its composition. 

(7.) An alloy of pale yellow colour may be made 
by a small addition of iron to pure gold, say in the 
proportion of i-i2th of iron to ii-i2ths of gold, 
forming 22 csirat gold. The formula constituting 
one ounce of the mixture would be as follows : — 

Pale Yellow Gold. 

OS. dwts. grs. 

Gold, fine . « . o 18 8 
Iron Charcoal • • • o i 16 
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This alloy costs about 78s. 3d. per ounce before 
it is put into the melting pot, the latter, of course, 
increasing the cost a little in accordance to the 
success of the operation. Iron becomes rapidly 
oxidised in contact with the air, therefore it is of 
the greatest importance that a good protective 
coating should always be secured for the surface of 
the fused mass in the crucible. 

(8.) Another alloy employed in jewellery is to be 
found occasionally alloyed with iron. It is called 
grey gold. It has a greyish yellow appearance, and 
is used for leaves and other ornaments. The follow- 
ing is the 20 carat formula : — 

Grey Gold. 

bx. dwts. grs. 

Gold, fine • . • o 16 16 
Iron Charcoal . • . o 3 . S 



This alloy costs about 71s. 3d. per ounce; and 
the same remarks and treatment apply to this 
alloy as to the others named, the details of which 
having been given when describing them, it will be 
unnecessary for a further comprehensive descrip- 
tion here. 

(9.) Formerly the bath employed for imparting 
the colour of fine gold to jewellery consisted chiefly 
of the following ingredients : an alkaline nitrate, 
such as a nitrate of potash or soda and common 
salt, to which was added some acid sulphate, like 
alum, or ferric oxide, in order to produce a dilute 
aqtia regia. Dr. Wagner, a German, attempted to 
substitute the latter in place of the former, but 
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without success. He is stated, however, to have 
accomplished his object by using a solution com- 
posed as follows : — 



Sromine • • 


• 


• 


I gramme* 


Calcic Bromide • 


• 


. 


25 grammes* 


Water * . . 


• 


• 


I litre. 



Sometimes in place of the calcic bromide he used 
30 grammes of potassic bromide. The articles are 
reported to be left in the solution from three to five 
minutes, then removed and rinsed in the usual way 
with clean water, and afterwards drawn through a 
solution of sodic hyposulphite. This recipe is 
said to accomplish all the purposes which it was 
intended it should do. Now, our experience has 
been different, and we unhesitatingly say no such 
successful results can be achieved by its employ- 
ment as those stated. No ; not even with the best 
quality of gold jewellers employ in their businesses. 
We have submitted all the higher qualities of gold 
to the action of the above mixture without achiev- 
ing any good commercial success. 18-caratgold 
cannot be made to present a fine rich colour when 
treated with it, not so fine, in fact, as it can with 
dilute sulphuric acid alone ; in short, such recipes 
are not only utterly worthless and misleading to 
the trade, but they go through the various scientific 
journals without the fraud being detected, and, 
consequently, eventually come to be looked upon 
as established facts. The mixture may be em- 
ployed for the purpose of removing tarnish from 
newly-coloured gold goods, which may have be- 
come tarnished in stock, but for any other purpose 
we cannot recommend its employment. 
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(lo.) The following mixture is even better than 
the above for renovating tarnished goods; it can be 
used in the following proportions : — 



Bicarbonate of Soda • 


• 


• 


2 01. 


Chloride of I Jme • 


• 


• 


I >• 


Common Salt • • 


• 


• 


I ft 


Water • • • • 


• 


• 


i6 „ 



20 oz. 



Well mix together and apply with a soft brush. 
A very small quantity of solution is sufficient for 
effecting the desired purpose, and it may be used 
either cold or in a lukewarm state. Plain articles 
may be brightened equal to new by putting a spot 
or two of the liquid upon them from the stopper of 
the bottle and lightly brushing over the surfaces 
with fine tissue paper until sufficiently dried off to 
accomplish the object intended. 

(11.) In colouring by the French process without 
acid, some years ago, we substituted sulphuric acid 
for the alum, as formerly employed therein, and 
found it an advantage with some alloys of gold, 
when the quality was good. The process was 
rendered much quicker, and the surface of the 
work presented a much brighter appearance, than 
when alum was used. Any quality over 14 
carats could be coloured by it. This colouring 
solution was quick in its action, and, if not em- 
ployed too strong, was not so liable to rot the work 
as was the more extended process of alum colour- 
ing, for alum is a very penetrating salt, and often 
caused the work to appear overdone. The follow- 
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ing were the proportions of ingredients we used 
when substituting sulphuric acid for alum : — 



Saltpetre 


• 


• 


• 


Sox. 


Salt . . . 


• 


• 


• 


4 *» 


Sulphuric Add • 


• 


• 


• 


I y, 


Water . . • 


• 


• 


« 


3 t> 



16 oz. 



The sulphuric acid if added to the other che* 
micals when they had dissolved in the colour-pot 
caused effervescence and escape of gas, which was 
not altogether agreeable and pleasant to the ope- 
rator in charge of the process. To dispense with 
which, and render the process more readily accom- 
plished, we mixed together the sulphuric acid and 
the water in their gelid state, then poured the 
mixture into the colour-pot, and afterwards added 
the salts in as fine a powder as was possible. 
Next, we placed the pot upon the fire and allowed 
the contents to boil. The work to be coloured was 
then tciken and put into the boiling mixture in 
bunches in the usual way, and allowed to remain 
therein, with gentle agitation, for /our minutesy 
when it was withdrawn, and well rinsed in boiling 
water. The colour was then slightly thinned with 
hot water, and on its again boiling the work was 
again put in for two minutes^ and again well rinsed. 
At this stage the colour required to be further 
thinned and boiled up, when the work was for the 
third time put in again for one minute longer ^ and, 
finally, rinsed as before. It was then ready for 
finishing by the scratch brush or burnisher, which- 
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ever preferred. Jewellers' work treated by this 
recipe in the manner described receives a fine 
and bright colour if the quality is 14 carats and 
upwards. • Seven minutes is the time in all the 
work should be in the colour-pot, and the above 
quantity pf solution will be sufii<cient to colour 
10 oz. of solid gold chains or rings and about 
5 oz. of hollow work; but this will to a gfreat 
extent depend upon the amount of surface, as all 
must be conveniently covered in the pot to produce 
an even and reguline surface. 

(12.) In precipitating gold in the waste waters 
of jewellers, care should be taken not to add too 
much of the precipitating salt — copperas — as if too 
much is added to a given bulk of solution it will 
cause the re-dissolving of the precipitating gold, 
which then passes off with the water as it is drawn 
away and is lost. Of late an unusual quantity of 
light hollow work has been made, that is, work 
drawn on iron wire, and before the work can be 
finished this iron wire has to be dissolved fi*om the 
interior of it. Now, we have found in adding the 
liquid and the residuum from the process to the 
general waste waters, that it caused too much of 
the sulphate of iron to be added to properly effect 
the purpose intended, viz., the precipitation of the 
gold. The effect of this increased volume of sul- 
phuric acid and the sulphate of oxide of iron com- 
bined was the re-dissolving of the gold precipitate, 
causing it to be held in the solution as at first, and 
as the supernatant water was finally drawn off the 
sediment it very naturally passed away with it 
The truth of this assertion may readily be verified 
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by taking a small quantity of the solution from the 
bulk and largely diluting it with water; when, on 
the addition to it of a few drops of a very pure solu- 
tion of proto-sulphate of iron, it produces turbidness, 
the gold cannot have been effectually precipitated 
in the first instance ; or, on the other hand, the re- 
dissolution of the precipitate must have taken place 
as indicated. The best way to treat the spent liquid 
from the iron dissolving, which contains sulphuric 
acid not decomposed and sulphate of oxide of iron, 
is to keep a special receptacle formed of stoneware 
for receiving and preserving it; no hindrance or 
disadvantage will thereby accrue to the gold- worker 
in causing a departure from the usual w£tste- water 
treatment of his establishment, which otherwise 
would have to be, or a consequent loss of gold 
would be annually taking place. 

(13.) It is not generally known in the gold- 
workers' trade that common washing soda quickly 
dissolves, in conjunction with hot water, the hard 
cake of sulphate of iron which forms in the dis- 
solving vessel, when the liquid becomes saturated 
with it, which it does if attention be not constantly 
directed thereto. The plan adopted in some gold- 
working establishments, where crystallisation is 
found to have taken place, is to put into the vessel 
some water, and then place it upon the gas jet and 
heat it until the whole is completely dissolved 
again. This method takes a long time to do, and 
therefore causes a great waste of time, which may 
be utilised to greater advantage. If the crystallised 
mass, after the remaining uncrystallised liquid is 
poured from the surface, be treated as follows, 
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complete liquefaction will almost immediately take 
effect : — ^Take about one ounce of the soda above 
namedy either in powder or the lump will do for 
the purpose, and put it into the vessel containing 
the substance to be operated upon, then add a 
small quantity of boiling water, when great effer^ 
vescence will instantaneously commence ; this may 
be increased, and dissolution of the incrustated 
mass assisted by taking the pipkin — ^which is the 
best vessel that can be employed — with the right 
hand and briskly moving it in a circular direction, 
thus causing greater agitation of the liquid with 
increased action of the salt, and the breaking up of 
the refractory mass into the liquid state, at which 
stage it should be poured off, and a fresh addition 
of the sodic salt and boiling water should be made, 
when the crystallisation of the iron salt is found to 
be hard arid large in quantity, which will very 
often be found to be the case where there are 
unlimited proportions of iron to be dissolved, when 
the liquid employed for the latter purpose has been 
strong, and its removal from the pipkin has not 
been effected at the proper time. 

(14.) A simple test for distinguishing steel tools 
from iron ones, which have the same polish and 
workmanship alike, as if all were steel, consists as 
follows, and when it is wanted to make the dis- 
tinction quickly, place a spot of dilute nitric acid 
upon the tool, and if the tool remains pretty clear, 
or at the most only shows a whitish mark, then 
the characteristics named prove it to be iron ; but 
if it shows a dark mark where touched by the acid 
it is steel. The acid testing solution may be of th© 
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strength of one of acid to four of water. The 
marks can be rubbed off by repolishing the part 
affected. 

(15.) A mild test for ascertaining the quality of 
some of the various alloys of gold is prepared in the 
manner here stated, and applied to a clean or filed 
part of the article to be tested : — ^Nitric acid 8 drachms ; 
water 4 drachms. Keep the preparation in a small 
glass phial with a long stopper dipping into the acid, 
which is most convenient for conveying the liquor 
from the phial to the work to be tested. This test 
will have no effect with the higher alloys of gold, 
like the one given in the earlier part of this work, 
but it is a more simple and ready test for the lower 
qualities, causing very slight discolouration in 
alloys of 8 or 9 carats if properly alloyed. It will 
be found, therefore, more suitable for the general 
jeweller, when these qualities are brought under 
his special notice. ITie nitric acid employed should 
be of the greatest chemical purity. 

(16.) A very useful gold colour for ordinary work 
is composed of the undermentioned formula. There 
should be a fair amount of silver in the alloy com- 
posing the work, lor producing a bright, smooth 
surface : — 

Nitrate of Potash • • . 8 oz. 
Common Salt • • • • 4 „ 
MiiriaticAcid • • » • 4 „ 

16 oz. 



Take a black-lead colour-pot, large enough to pre- 
vent the colour boiling over when it reaches that 
point, place it on the fire and make hot, then put 
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in the powdered salts, stirring them all the time 
until fine and hot. The acid is then to be added, 
and the heat increased until the boiling point is 
attained. The work is next put in and allowed to 
remain with gentle agitation for 3 minutes^ when it 
is withdrawn and rinsed in boiling water to which 
a spot or two of muriatic acid has been added. 
Now thin the colour with i oz. of muriatic acid 
and I oz. of water, and boil it up again. Finally, 
put in the work for i minute longer y then well rinse 
as before in fresh hot water, scratch-brush, and dry- 
in sawdust, and the colouring is completed with a 
capital effect, if properly manipulated from the 
commencement of the process. This solution will 
colour 46s. gold and upwards with every satisfac- 
tion. 

(17O We have often tried to colour gold in an 
entire liquid solution after the style of the electro- 
gilding process, and ultimately hope to be com- 
mercially successful in the endeavour. In the 
meantime, however, we have succeeded with some 
alloys of gold in colouring with the following che- 
micals. The solution employed would be a dilute 
aqtui^-regia^ and it was the nearest approach to good 
gold colouring we could arrive at after some months 
of experimenting. The aqua-regia was prepared 
on a much more dilute scale than that of the true 
aqua-regia. It consisted as follows : — 

Hydrochloric Acid, chemically pure • 8 oz. 
Nitric Acid, chemically pure . • . i „ 

These were intimately well mixed and put into a 
stoppered bottle for use. When we desired to 
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colour, we used to take 4 oz. of the liquid arising 
from the old process of colouring, or from this 
when sufficient had accumulated, to i oz. of the 
above prepared mixture. The solution was then 
boiled and the work dipped in for a period of from 
one to three minutes, according to the depth of 
shade required upon the work. Nitrate of potash 
(saltpetre) may be substituted for the nitric acid 
in preparing the above formula, and in colouring 
with some alloys we have found it an advantage. 
To 8 oz. of muriatic acid 2 oz. of saltpetre 
would be required in making the aqua-regia. The 
muriatic acid should be gently heated until the 
saltpetre is dissolved, then placed aside to cool, 
and afterwards bottled securely. When required 
for use in colouring, well shake the mixture in the 
bottle, and take of the same proportions as pre- 
viously stated. Good recipe for good gold. Colour 
deep. 

{18.) Another colouring mixture we have found 
to answer in experimenting in that direction, viz. — 



Hydrochloric Acid . • 


• 6 parts. 


Nitric Acid . . •• 


I ff 


Chloride of Ammonia • 


I ,f 


Biborate of Soda • • 


• I f> 


Water • • • • 


I n 



10 parts. 



This solution was used repeatedly as old colour; 
and when it was desired to revive the strengfth of 
it a little, the same proportion of dilute aqua-regia 
was added when colouring, as named in the pre- 
vious recipe. 



M 
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(19.) To dissolve copper from gold articles, take 
2 oz. of proto-sulphate of iron and dissolve it in 
half a pint of water, then add to it in powder 
2 oz. of nitrate of potash, boil the mixture for 
some time, and afterwards pour it into a shallow 
vessel to cool and crystallize, then to every ounce 
of the crystallized salt add 8 oz. of muriatic 
acid, and preserve in a bottle for use. 2 oz. of 
the above preparation should be mixed with 
2 oz. of boiling water as the right proportion to 
use in dissolving copper, or i oz. of nitric acid 
may be used to 4 oz. of boiling water as a sub- 
stitute. 

(20.) Tarnished gold maybe renovated and the 
oxide removed from new or soiled work by apply- 
ing warm spirits of wine with a soft brush or flannel, 
when its brilliancy will be restored again. 

(2 1 .) High quality gold articles, when their colour 
has deterioriated, can be restored to their primitive 
beauty by the application of the following mixture. 
It is thus composed :— - 

Sesqnioxide of Iron • 
Calcined Borax • • 
Chloride of Ammonia • 
Water to form paste • • • 2 „ 1 

i 



Well mix the powdered ingredients together until 
a thick and even paste has been formed, then take 
the work and either dip it into the mixture or other- 
wise brush it over with it, care being taken to see 
that it is well covered with the colour. The articles 
to be brightened are then taken and placed upon a 





3 


oz. 




2 


«» 




I 


»f 




2 


99 




8 


OZ. 
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copper pan, and heated over a clear fire until all 
hissing sound has ceased and the articles have 
received a moderate amount of heat, when they are 
withdrawn, placed aside to cool, and afterwards 
boiled out in weak muriatic acid to dissolve the 
colouring salts adhering to the surface. Well 
rinsing, scratching, and drying completes the pro- 
cess. This produces a fine and high colour to rich 
gold if the aUoy is of a deep hue. It may be used 
for restoring the colour to repaired places of gold 
chains, which have had to be mended after the 
colour has been given to them, and when it is not 
safe or economical to put them through the acid 
process again. After the soldering has been com- 
pleted, take a little of the above composition pre- 
pared as stated and apply it to the soldered parts, 
then heat the parts only very gently with the gas 
jet by means of the mouth blow-pipe, allow to cool, 
then by dissolving the adhering flux by the means 
before stated, and slightly scratch-brushing the 
places that have been re-coloured, rinsing and diy- 
ing the work completely restores the eyenoess of 
surface. 

{22.) Another mixture that may be used in 
the same manner. It consists of the following 
chemicals :— 

Sesquiozideof Iron • • , 

Acetate of Copper . • « 

Calcmed Borax • . • 1 

Water to form paste . • • 

90Z. 

The acetate of copper should be well dried before 

M 2 
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oz. 


3 


»» 


I 


»» 


t 


f» 
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using to free it from the vinegar, or it will probably 
corrode the work. In this recipe the sesquioxide of 
iron shoiild be the red, whereas in the other it may- 
be the yellow. The treatment is exactly the same 
as that in the one just described. 

(23.) As it is difficult to procure, at the time when 
most wanted, alloys for solders that are the most 
suitable and advantageous for the various kinds of 
work without no little inconvenience in effecting a 
proper composition, we here append a list suitable 
for all the qualities of coloured gold work as manu- 
factured by jewellers and goldsmiths :— 

"Gold Solder to cost 58s. per oz. suitable for 
1 8-carat work." 

OS. dwts. grs* 
Gold, fine •••100 
Silver, fine • • « O 6 o 
Copper wire •••040 

I 10 o 



Or 3 dwts. of copper and i dwt. of compo. instead of all copper. 



" Gold Solder to cost 53s, 6d. per oz. suitable fox 
1 8-carat work." 









OS. 


dwts. grti 


Gold, fine . « 


• 


• 


I 





Silver, fine • 


• 


• 





7 


Copper wire • 


• 


- -• 





5 « 




I 


12 12 



Or 4 dwts. of copper and i} dwts. of compo. instead of all copper. 
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**Gold Solder to cost 50s. per oz. suitable for 
i6-carat work." 

oz. dwts* grs. 

Gold, fine • - • • i o o 

Silver, fine » - • • O 8 o 

Copper wire • • • O J o 

I 15 o 



Or 5 dwts. of copper and 2 dwts. of compo. instead of all copper. 



"Gold Solder to cost 44y. per oz. suitable for 
15-carat work." 

oz. dwts. gT9m 

Gold, fine • • • 100 
Silver, fine • • • o 10 o 
Copper wire • • • o 10 o 



Or 7} dwts. of copper and 2} dwts. of compo. instead of all copper. 



"Gold Solder to cost 40s. per oz. suitable for 
14-carat work." 

oc. dwts. grs* 
Gold, fine . • • i o o 

Silver, fine • • • o 12 12 

Copper wire • • • o 12 13 



Or 9 J dwts. of copper and 3 dwts. of compo. instead of all copper. 



946 LEMFL, 

** Gold Solder to cost 37s. 6d. per oz. suitable for 
any coloured work." 

« 

OS* dwtfl* grt. 

Grbld, fine • • • i o o 
Silver, fine • • • o 15 o 
Copper wire • • • o 12 la 

3 7 12 



Or 9| dwts. of copper and 3 dwts. of compb. instead of aU copper. 

(24.) Since so much Iron has been used in the 
trade of late, in the preparation of light hollow 
work, a few words in reference to the treatment of 
lemel, or filings arising therefrom, will be most 
welcome to that circle of the trade. The iron which 
the lemel contains can never all be got out with the 
magnet ; in the melting of it we have experienced 
a difficulty in effecting a clear and perfect collec- 
tion, such as did not present itself in lemel free 
from iron. We, however, reduced the process to 
the same simplicity as the former one, by using 
the following flux in the following manner. 

Take — 

Lemel .••••• 20 oz. 

Potash I „ 

Salt • • . • • • I ,, 

Sandever • • • • • I ,, 

Saltpeue • • • • • I „ 

24 OZ. 



Well mix the lemel with half of each of the two 
former salts and put it into a sufficiently large clay 
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crucible to prevent boiling over when it rises. Put 
the remaining half of the potash and salt on the 
top and press it down a little, then place the 
crucible in a good wind furnace well siurouinded 
with coke, and give it a great heat ; when the mass 
has become liquid through the penetration of the 
former salts add a portion of the sandever and 
saltpetre, but only in portions at a time, otherwise 
the contents of the crucible may rise and pass a 
part of it away by flowing over the top, and this is 
to be guarded against. When the whole of the 
sandever and saltpetre has been added in this way 
continue the heat for half an hour or so; the 
crucible should then be withdrawn, allowed to 
cool, and subsequently broken to recover the lump 
of gold, &c. The button of gold is then weighed, 
the difference from its former weight noted, and a 
final melting in a plumbago pot with a little char- 
coal flux, and pouring into an ingot mould, would 
complete the process. The bar of metal is then 
quite ready for the assay to be taken in order to 
ascertain the quality of it. 

(25.) i8-carat gold articles^ and upwards, made 
from bright alloys^ can be made to present a 
beautiful bright mirror-looking appearance by well 
polishing all over, inside and out, with pumice and 
emery, then with oil and rottenstone, and finally 
finishing upon the buff with a little rouge of the 
best quality and a touch or two of grease. Work 
high in quality finished in this manner requires no 
gilding or colouring to put a superior surface to it ; 
and when it is well washed out with soap in a hot 
solution of potash or soda it looks very beautiful 
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and rich. The bright alloy for 18 carats is com- 
posed as follows : — 

ox. dwts. grs. 
Gold, fine • • • o 15 3 
Silver, fine • • • o 2 21 
Copper wire •••020 



Add 2 grs. of copper per oz. for loss in melting. 

This alloy is for Hall-marking, and the three 
grains extra of fine gold in the alloy is an allowance 
for the gold never being bought quite pure, and to 
enable it to pass the Hall in safety. The two grains 
of copper added for melting loss we have found to 
be an advantage, since it keeps the alloy more uni- 
form as to its original weight, and the cost per 
ounce is more certain and regfular, whilst its safety 
in passing the Hall is more than guaranteed by its 
adoption. 

(26.) When coloured gold work intended for 
colouring has, by accident in mistaking the solder, 
become soldered with silver solder, which renders 
it unfit for the process, it can be prepared for it 
again by placing the work in tolerably strong 
nitric acid of good commercial quality and free 
from muriatic acid, as the latter would cause the 
mixture to be decomposed, with liberation of 
chlorine and dissolution of the gold. This is 
therefore to be avoided, in order to prevent the 
complete destruction of the work when seeking 
only for the removal of the inferior solder which 
has been inadvertently applied to its connections. 
The nitric acid solution, if chemically pure acid is 
employed, will entirely free the work firom all 
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traces of this solder, as the acid will break it up 
and dissolve it without injuring the articles ope- 
rated upon in any way. After the solder has been 
removed and the work taken from the solution of 
acid, it should be rinsed, annealed, and boiled out 
in dilute sulphuric acid — commonly called oil of 
vitriol — ^before resoldering again with the proper 
solder. The nitric acid solution should be of a 
good strength, although not too strong; a good 
mixture consists of one of acid to four of water. 
This is a convenient strength for effecting the 
above purpose; it should be used hot, and the 
necessary degree of heat can be kept up to the 
point required by means of the gas jet. 

(27.) Designs of gold articles as now made for 
the market are of such a delicate make and con- 
struction, some of them, that they have to be sup- 
ported underneath in the process of manufacture 
with iron wire; charcoal is the best for the purpose, 
and should be the only kind used, because any 
other is very difficult to remove. At the finish of 
the work this iron has to be removed by dissolving 
in some acid with which it has great chemical 
attraction. Sulphuric acid is the best for this pur- 
pose ; it is sold under the name of oil of vitriol, 
at a cost of three-halfjpence per lb. To dissolve the 
iron from the work, take a stoneware jar or pipkin 
large enough for the work in hand, put the work 
into it, and add sufficient boiling water to well 
cover the work ; the pipkin must not be filled with 
water, for when the acid is added it will boil over 
and carry all the liquid away without its being 
properly utilised. In putting the acid to the water 

M3 
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great care should be taken to prevent its flying 
about, as the scald or bum will destroy everjrthing 
it comes in contact with. The proper way to add 
it to the boiling water would be as follows : — ^Take 
an ordinary copper boiling-out pan, and firstly 
put into that receptacle the oil of vitriol, and then 
take hold of the mouthpiece with a long pair of 
tongs, and very gradually pour the contents into 
the pipkin holding the work and the boiling water/ 
When this is done, place the pipkin with its con- 
tents in a water bath or upon a sand bath, but if 
these conveniences are not at hand put it upon a 
sheet of iron with a gas light underneath, which 
will keep the mixture at a regular temperature. 
After the expiration of one hour the liquid will 
require to be poured off, and another addition of 
hot water and oil of vitriol, as before, made to the 
work. This should be kept in action a little 
longer, when a third one is made, and which 
generally completes the process if all things have 
been favourable. The strengfth of solution which 
acts best is this : to every 8 oz. of boiling water 
take I oz. of oil of vitriol ; that would be 5 oz. 
of oil of vitriol to the quart of boiling water. 
These proportions refer to when the solution is kept 
hot by means of the gas jet, and not when the 
dissolution is allowed to proceed without its action 
being increased by the aid of applied heat. In the 
latter case, the dissolving mixture may wisely be 
used a little stronger. By this process a large 
quantity of iron may be dissolved without affecting 
the gold in the least degree. Three hours, with 
proper attention bestowed upon it, is ample time 
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for removing the iron from a batch of work con- 
taining it. 

(28.) A dead pale lemon colour can be given to 
i8-carat plain work when the alloy. is right by 
carrying out the following instructions. The work 
requires to be well polished in order to present a 
nice surface, after which process it is washed in 
hot soda water and dried ; it is then annealed by 
placing over a clear fire upon a copper pan. The 
annealing oxidises the surface of the work, and 
thereby renders it the more attackable by the acid 
employed in the subsequent process. When the 
work has cooled from the annealing, it is suspended 
upon a wire and then dipped into boiling dilute 
nitric acid, free from muriatic acid, when the 
articles will present a fine rich lemon colour. 

(29.) Most jewellers, at some time or other of 
their experience, may have met with accidents in 
the melting and pouring of their alloys. Such, for 
instance, as a pot cracking, the spilling or the up- 
setting of a portion of the metal from the crucible 
into the fire. The following mode of recovery of 
lost metal we have found the best and most prac- 
tical in the workshop with the ordinary appliances 
usually at the command of jewellers and gold- 
workers. Collect the whole of the burnt coke, 
ashes, and other refuse used in the melting opera- 
tion, and first of all well wash it several times with 
water to remove the dust and other extraneous 
matter ; the sediment left behind is then well dried 
and pounded as fine as possible in a cast-iron 
mortar ; it is afterwards put through a sieve as fine 
as is convenient to prevent the small particles of 
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gold from going through the meshes with the pow- 
dered dust. The gold is now picked at this stage 
from the refuse in the sieve ; and if there be any 
solid particles of refuse still unpounded it is put 
through the process again. It is very seldom that 
the whole of the gold can be collected when once 
spilled into the fire, but the major portion of it can 
be recovered by these means. The other goes into 
the sweep to be treated by the refiner. 

(30.) In carrying out any of these suggestions it 
is important that the chemicals employed for the 
purpose should be of the best quality, if not chemi- 
cally pure, when complete success and good com- 
mercial results are desired to be achieved by the 
adoption of any of the various processes described 
in this work. 
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^FRICA, sources of gold, 8 
Alloys, table of, 52, 215 
colotirs of, 43 
annealing of, 93 
fiising-point of, 92 
various qualities, 30, 206 
for parting, 216 
for chains, 98 
tables of values, 216 
coloured, 217 
for dry-colouring, 148 
22-carat, 32 
20-carat, 39 
i8-carat, 40 
15-carat, 44 
13-carat, 45 
i2-carat, 47 
lo-carat, 47 
9.carat, 48 
8-carat, 49 
7-carat, 50 
reducing, 206—212 
reducing standard, 214 
reducing fine, 214 
of gold, 229—232 
beating of, 229 
i8-carat bright, 247 
difl&culties in melting, 252 



Alloying, materials for, 58 

America, sources of gold, 6 

Ancient Jewish method of working 
gold, 28 

Ancient Jewish method of wire- 
drawing, 97 
works of gold, 4 

Annealing different quaUties, 93 

Aprons, workpeople's, 220 

Asia, sources of gold, 8 

Assayers* report, 219 
weight, 219 

Australia, sources of gold, 7 

Australian system of treating the 
ore, 15 

Australian sovereign, 35 

gAD workable gold, 189 

Bars of gold, 69, 74 
Bars with serrated edges, rause of, 

227 
Benvenuto Cellini, 133 
Blue gold, 229 

how to work it, 230, 231 
Board, jewellers', 80 
Bright i8-carat alloy, 248 

treatment and finishing, 247 
Brightness of the sovereign, 77 
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Britain, Great, gold supply, lo, ii 
Burning lemd, i86 

CALCULATIONS, table of, 63 

Carat of gold, 219 
Cellini, Benvenuto, 133 
Cement, engravers', 129 
Chain-making, 107 
Chains, preparing wire for, 98 
Chasing, 131 
Chemicals, pure, 252 
Chief places of jewelleiy mannfac 

ture, 213 
Coining, old method, 36 
Coins, manufacture of, 72 

English, 33 
Collecting lemel, 183 

gold from colour- water, iSi 
Coloured gold aXLoys, 206—212, 217 
Coloured gold solders, 136, 217 
Coloured work, silver solder on, 248 
Colouring gold, dry processes, 146 

ingredients employed, 148 

original process, 149 

London do. 151 

new process, 156 

wet-processes, 158 

deposition in, 161 

French process, 162 

London do. 165 

effects on the operator, 167 

Birmingham process, 168 

German process, 173 

frosting, 177 
Colouring with sulphuric acid, 235 
Colour of fine gold, 2 

silver, 50 

copper, 51 

spelter, 52 
Colour for gold. Dr. Wagner's, 233 

useful one, 239 

lemon, 251 



Colour for gold, new processes, 240, 
241 
soldering without changing, 242, 

243 
Colours, arrangement of, 1 14 

deep, 119 
Colours of gold, various, 43 
Common lockets, 87 
Composition of soft solder, 138 

of laps, 179 

of the sovereign, 205 
Conclusion, 223 
Copper used by jewellers, 57 

purchaseaUe price of, 57 
Copperas in precipitating gold, 236 
Cost of gold-rolling, table of, 71 
Crucible, mixtmre for, 187 

treatment of gold, 59 
Crushing machines, 17 
Cutter, gold-, 178—180, 220 
Cutting-out presses, 75 

DANIELL'S table, 92 

Deep C0I01US of enamel, 1 19 
Defects in coining, 76 ' 
Defects of solder with much zinc, 95 
Degree of heat for opaque colours, 

121 
Deposition in wet-oolouring, 161 
Diamond-wotk, 123 
Difficulty of treatment, 142 
Difficulties in melting alloys, 252 
Dissolving soft solder, 142 

sulphate of iron, 237 

silver solder in coloured work, 
248 

iron, 249, 250 
Draper, 127 
Draw-plate, 97 
Dross, removing, from molten metal, 

140 
Dry-colouring, ^46 — 156 
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Dr. Wagner's gold colour, 233 
Ductility of gold, 26 
Duty, 38, 218 

£DG£S, senrated, 227 
Effects of saltpetre, 191 
'of colouring, 167 
Effective plan for the removal of soft 

solder, 143 
Eighteen-caxat alloys and treatment, 

247, 248 
Electro-gilding, 133 
Enamel, preparing work, 120 

finishing work, 122 
Enamels, properties of, 115 
Euamel fluxes, 115, 116 

colours, 118, 119 
Enamelling, 113 
English gold coins, 33 

engravers, 127 
Engravers' process, 129 

cement, 129 
Engraving, 124 

NieUo, 125 

sixteenth century, 126 

German art of, 126 
Equivalent chemical weight, 22 

pANCY wire, preparing, 105 

Fme gold, 2, 20, 215 
Filigree, Indian, 27 

London, 27 

Birmingham, 27 
Finishing enamel-work, 122 

dry-coloured work, 155 

wet-coloured work, 172 
Flux for gold, lump charcoal, 225 

when to be added, 226 
Fluxes for enamel, 115 
Fluxes for gold, 61, 62, 191 
Frosting gold, 197 
Furnace, jewellers', 60 



Fnsing-points of metals, 92 
alloys, 92 
silver solders, 94 

QOLD, ancient works of, 4 
Australian coins, 35 
bars, 68, 69, 74 
coining, 36 

alloys, 39—50 
colour of, 2 

coins, 33, 72 

colouring, 146 — 177 

cutting, 178—180 

chain-makimg, 107 

ductility of, 26 

hard, 51 

gold-beaten*, 24 

table of qualities, 30 

purchaseable price, 31 

wedding-rings, 37 

tough, 60 

scrap, 62 

strips, 70 

rolling, 71 

mixing, 64 — 66 

plating, 108 

solders, 136, 213 

waste, treatment of, 181—203 

various qualities of, 206—212 

tables of, 214—217 

duty, 38, 218 

table of alloys, 52 

various uses of, 25 

properties of, 18 — 23 

separating, from ore, 13—17 

native, 1 1 

sources of, 5 — 10 

known by all nations, 5 

history of, 2 

flux, 225 

oxidation of, 225 

porous, 228 
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Gold, heatmg of alloys, 229 

hall-marked, melting of, 229 

blue, 229 

pale yellow, 231 

grey, 23* 

colour, Dr. Wagner's, 233 

colouring, 235, 239, 240, 241 

tarnished, 242 

solders, 244 — 246 

lemel, 246 

lemon cdlour, 251 

JJ ALL-MARKED gold, melting 

of, 229 
Hand-washing, 220 
Hard gold, 51 
Hard solder, 135 
Heading in a lap, 179 
Heating-point of gold, 229 

of ingot moulds, 228 
Histoiy of gold, 2 
Hollow wire-drawing, 103 — 106 

IMPROVING the qualities of 

gold, 65 
Indian filigree, 27 
Ingot moulds, 226 

mitring of, 227 

heating of, 228 

new, 228 
Ingredients employed in colouring, 

148 
Introduction of coloured gold, 147 
Introductory, I 
Ii'on, dissolving, 249, 250 

test, 238 

JEWELLERS' furnace, 60 

•' board, 80 

Jewellers* work, taking impressions, 

sweep, 202 



Jewellers' waste waters, 197 

Jewelling, 89 

Jewish works of gold, 4 

LAPPING process, 17^—180 
Lemel, 246 

refining, 193—195 

directions, 220 
Lemon colour for gold, 251 
Locket-makers* bars, 68 

making, 82 

common, 87 
Loss in re-melting, 63 

in making, 184 

general waste, 190 — 203 
Lump charcoal, 225 

]y|ACHINES for crushing, 17 

Making lockets, 80 — 87 
Making chains, 69, 107 
Malleability of gold, 23 
Manufacture of coins, 72 
Manufactured articles, 80 
Manufacturing processes, 108 

gold-plating, 108^110 
Melting gold, 57, 63, 139, 140 

H.M. gold alloys, 229 

blue gold, 229 

difficulties of, alloys, 252 
Metals, fiising-point of, 92 

removing dross, 140 
Method of coining, 36 

wire-drawing, ancient, 97 

modem, 97 — 106 
Mild test for alloyed gold, 239 
Mint, Royal, 73—79 
Mixed states of gold, 12 
Mixing gold, new system, 65 — 68 
Mixtures dissolving soft solder, 14 a 
—144 

dry-colouring, 146 — 156 

wet-colouring, 158 — 177 
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Mixtures dissolviug lemel, 182, 187 

various, 190, 195 

gold, 66,206—218 
Modem improvements, 81 
Moulds for gold, 226 

mitring of, 227 

new, 228 

heating of, 228 

J^ATIONS long known gold, 5 
New system of mixing gold, 66 
of colouring, 156 
New processes of colouring gold, 

233, 240, 241 
Niello engraving, 125 

OPERATOR, effects on, 167 

Ore, separating gold, 13 
Our methoid of preparing, 100 

secret mixture, 144 
Oxidation of gold, 225 

pALE lemon gold, 251 
Pale yeUow gold, 231 
Pallion solders, 137 
Parting table of allojrs, 2 16 
Plating, gold, 108 — no 
Point, fusing, 94 
Polishing, in 
Porous gold, 228 
Precipitating gold, 181, 236 
Preparing work for enamel, 120 

various mixtures, 143, 144 
Preparing strips, 70 
Process of working at Mint, 73 — 79 

diy-colouring, 146 — 156 

wet-colouring, 158 — 177 
Properties of enamel, 115 
pQrchaseable price of, 31 

copper, 57 



Pure chemicals, 252 
Pure gold, 2, 20 
Pyx, trial of, 34 



QUALITIES, tables of, 30, 
^218 

value of, 30, 206 — 218 

described, 38, 50—52 

reducing, 64 — 66 

fusing-point, 92 

annealing, 93 

colouring, 148 

guinea, 35 



J^ECOVERING gold fiom waste, 

189—197 
Reducing gold, 64, 206 — 218 
References in Scripture, 3 
Refining lemel, 193 
Remedy, 79 
Removing articles from cement, 131 

dross, 140 

gold from laps, 180 

silver solder from coloured workf 
248 

iron from gold work, 249, 250 
Renewer for gold, 234 
Responsibilities of workmen, 185 
Round wire, no 



gCRIPTURAL references, 3 
Sources of gold, 5 

America, 6 

Australia, 7 

Asia, 8 

Africa, 8 

Europe, 9 

Great Britahi, 10 
Secret mixture, 144 
Separating gold from ore, u 
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Separating gold from ore, American 
systcttif 14 

Anstralian system, 15 

Russian sjrstem, 16 
Serrated edges in bars, 227 
Size of mint bars, 74 
Soda, its action on sulphate of iron, 

237 
Soft solder, dissolving, 142 — 144 
Soft-soldering fluid, 140 
Solder, silver, in coloured work, 248 
Soldering, 85, 109 
Soldering without changing colour, 

242, 243 
Solders, 93, 94, 135, 137, 138, 217 

coloured, 244 — 246 
Sovereign, 77—79, 206 
Specific gravities, 18, 53, 205 
Square lapping, 180 

wue, 102, 106 
Steel tools, a test for, 238 
Strips of gold, 70 
Sulphuric acid in colouring, 235 
Supply of Great Britain, 1 1 
Sweating, 109 
Symbols, 21 
System of mixing, 66 
System, our, 100 

'pABLE of metals and symbols, 21 

qualities, 30, 52 

values, 30, 217 

calculations, 63 

Daniell's, 92 

ours, 92 

specific gravities, weight, 53 

of colours, 43 

coloured alloys, 206 — 212 

of alloys, mixing, 2 1 2 — 2 1 7 

reducing, 218 

duty, 218 
Table of gold-rolling, 71 



Taking impressions, 91 
Tarnished gold, 242 
Tenacity of gold, 29 
Test for iron or steel tools, 238 

gold, a mild one, 239 
Testing gold, 222 
Tough gold, 60 
Treatment of geld, 59 

in crucible, 59 

soft solder, 138 

difficulty of, 142 
Treatment of lemel, 183, 246 

in the fire, 188 
Trial of Pyx, 34 

USEFUL gold colour, 239 

yALUES of gold alloys, 30^ 216 
Various colours of gold, 43 
mixed states, 12 
uses of gold, 25 
colouring processes, 146 — 177 
qualities of gold, 206 — 218 
places of manufacture, 213 

^AGNER'S colour for gold, 233 

Washing hands, 220 
Wastewaters, 197 — 201 
Water-of- Ayr stone, 112 
Wear of sovereign, 79 
Wedding-rings, 37, 38 
Weight of guinea, 35 

sovereign, 78 

tables of, 54 

assayers', 219 
Wet-colouring, 158 — 177 

coloured solder, 213 
William Hogarth, 127 
Work, wrought, 88 

press, 88 

taking impressions, 91 

washing out, 113 
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Work, soft solder on, 138 
Working gold, 28 

blue gold, 230, 231 
Workmen's responsibilities, 185 
Woikpeople's aprons, 220 
Works of gold, 4 
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YELLOW, pale, gold, 231 
lemon, 251 

^INC in silver solders, 94 
floors, 221 
described, 5a 
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BUX.afimhalarfimmayM-a/tkt-rotigklybiiictUaiin/ormatiimoiiSltam.ioiUri, 
mil bi^ctHMitaMi unici It Moh /o> whom it ii i«lmd,d, tni l,t trvtH llu Inok 
"■«. it.iUitmd. wvrihy nj at faiaurabli a riciplim aa hat Imn aicordti la ifi 
ptidiasiors, 

*.' OnmoKa or ihi Pbkss. 



Hutt<m'8 "Modemisea Tempteton.'- 




Templeton's Engineer'a and Machinist's Assistant. 

THE ENGINEER'S, MILLWRIGHT'S, and MACHINIST'S 
PRACTICAL ASSISTAST. A collection of Useful Tables, Rulea and Data. 
Bj WiLLixu Tbuputon. 7th Edition, with Addition!. iSiao, u. 64. dotb. 
*'Occnp^kfor«DntplA«minDnfftKnki»flhbblnd- A aunc lutnhla freHot u an ippfen^ 
■■Ad«ei»edlJ' pupLttBi trtak. II &I10HIJ b* >n the  <lraw« ' ft{ eieij acclijflic"— J'V'^-'* 
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Foley's Reference Book for Mechanical Engineers. 

THE MECHANICAL ENGINEER'S REFERENCE BOOK, 
fior Machine and Boiler Construction. In Two Parts. Part I. Gbmbral 
Bnqinbbring Data. Part II. Boilbr Construction. With 51 Plates and 
numerous Illustrations. By Nblson Folby, M.I.N.A. Folio, £5 55. half* 
bound. Uusi published. 

Summary of Contbmts. 

PART I. 



Mkasurbs.— Circumferences and 
Akbas, &c., Squares, Cubes, Fourth 
Powbrs.— Square AND Cube Roots.— 
Surbacb of Tubes— Reciprocals. — 
LooABiTHMS. — Mensuration. — Spe- 
cine Gravities and Weights. — 
WoBKAMD Power. — Heat. — Combus- 

TIQH.— expansion AND CONTRACTION. 

— Bbfamsion op Gases.— Steam. — 
Static Forces.— Gravitation and 
Attraction. — Motion and Computa- 
tion of Rbsulting Forces. — Accu- 
mulated Work.— Centre and Radius 



OF Gyration.— Moment of Inbrtia. 
— Cbmtrb op Oscillation. — Elec- 
tricity. — Strength of Matbriai^s. 
—Elasticity. — Test Shbbts of 
Metals.— Friction. — Transmission 
of Power. — Flow of Liquids.— Flow 
OF Gases. — Air Pumps, Surface Con- 
densers, &c. — Speed of Steamships. 
— Propxllbrs. — Cutting Tools.— 
Flanges. — Copper Shbbts and 
Tubes.— Screws, Nuts, Bolt Hbaos, 

ftC— VARIOl/tB RBCIPBS AMD MI8CBL- 

LANBOus Matter. 



With DIAGRAMS for Valve-Gear, Belting and RopbSi Dzscharqb and 
Suction Pipes, Scrbw Propsllbrs, and Copper Pipbs. 

PART II. 



RivBTiNG.— Boiler Setting, Chim- 
neys, AND Mountings. — Fuels, Ac- 
Examples OF Boilers and Speeds of 
Steamships.— NoMiMAi. and Normal 
Horse Power. 



Treating of. Power of Boilers. — 
USBPUL Ratios. — Notes on Con- 
struction. — Cylindrical Boiler 
Shrills. — Circular Furnaces. — 
Flat Platbs. — Stays.— Girders. — 
Screws. — Hydraulic Tests. — 

With DIAGRAMS for all Boiler Calculations and Drawings of many 
Varibtibs of Boilers. 

\* Opinions of the Press. 

" This appears to be a work for which there should be a laixe demand on the part of mediani- 
cal eatnneers. It is no easy matter to compOe a book of this class, and the labour inrolTed is 
eAormouf, particularly when— as the author mforms us— the majority of tiie taUes and dlanams 
hare been specially prepared for the work. The diagrams are exceptionaUy well execttteo, and 
geaenlly constructed on the method adopted in a previous work by the same author. . . . The 
t a b lee are very numerous, and deal with a gfreater variety of subjects than will generally be fbvnd 
in a work of this kind ; they have evidently been compiled with great care and are unusually coin- 
ple(e. All the information given appears to be well up to date. ... It would be quite unpofe- 
siUe within the limits at our disposal to even enumerate all the subjects treated ; it riMmld, 
however, be mentioned that the author does not confine himself to a mere bald stateoMnt of 
formulae and laws, but in very many instances shows succinctly how these are derived. . . . The 
latter oart of the book is devoted to diagrams relatine to Boiler Construction, and to ntnatefn 
beautiniUy-execute<l plates of working drawings of boilers and their details. As samples of how 
such drawings should be got out, they may be cordially recommended to the attention of all voun^, 
and even some elderly, engineers. . . . Altocfether the book is ooe which evety mechanical 
engineer may, with advantag^e to himself add to his library."— /MdfMX/rief. 

"Mr. Foley is well fitted to compile such a work. . . . The diaflrrams are a great feature 
of the work. . . . Regardinsr the whole work, it may be very fairly stated that Mr. Foley has 
produced a volume which will undoubtedly fulfil the desire of the author and become indtspen- 
sable to all mechanical engineers."— Afari>(« Engifuer. 

" We have carefully examined this work, and pronounce it a most excellent reference book 
for the use of marine engineers." — yourtuU qf American S0ciety ^ Naval Engineers. 

" A veritable monument of industry on the part of Mr. Fole> , who has succeeded in producing 
what is simply invaluable to the engineering pto{cssioD.."—St€amsAi0. 

Coal and Speed Tables. 

A POCKET BOOK OF COAL AND SPEED TABLES, for 
Engmeen mnd Steam-users. By Nelson Foley. Author of " The Mechanical 
BBglneei's Reference Book." Pocket-size, 35. 6d. cloth. 

*< These tables are designed to meet the requirements of every-day use ; they are of suffi- 
cient scope for most practical purposes, and may be commended to engineers and users of 
■team."— /rw». 



" This pocke^book wen merits the attention of the practical engineer. Mr. Foley has w«. 
piled a very useful set of tables, the information contained in nHiich is frequently leaulrad bv 
engineers, coal consumers and users of steam.*— .V<m and Coai Trades Review, 



MECHANICAL ENGINEERING, etc. 



Steam Engine. 

TEXT-BOOK ON THE STEAM ENGINE. With a Sup- 
plement on Gas En^nesi and Part II. on Heat Engines. By T. M. 
GooDEVE, M.A., Barnster-at-Law, Professor of Mechanics at the Normal 
School of Science and the Royal School of Mines; Author of "The Princi- 
ples of Mechanics," " The Elements of Mechanism," &c. Eleventh Edition, 
Enlarged. With numerous Illustrations. Crown 8vo, 6s. cloth. 

"Professor Goodeve has sfiven us a treattee on tiie steam engine which will bear comparison 
w!tb anythinsr written by Huxley or Maxwell, and we can award it no his/her pras^^—EHsrinMr. 

" Mr. Goodeve's text'book is a worlc of which every young engineer ^ould possess himself." 
"Mining y«urnaL 

"Essentially practical in its aim. The manner of exposition leaves nothing- to be desired."— 
Scotstnan. 

Gas Engines* 

ON GAS-ENGINES. Being a Reprint, with some Additions, of 

the Supplement to the Text-booh on the Steam EnginCf by T. M. Goodevb, 

M.A. Crown 8vo, 2s. 6d, cloth. 

" Like an Mr. Goodeve's writings, the present is no exception in point of general excellence. 
It is a valuable little volume."— Jl/eJka/itca/ World, 

Steam Engine Design. 

THE STEAM ENGINE ; A Practical Manual for Draughts- 
men, Designers, and Constructors. Translated from the German of Her- 
mann Haeder; Revised and Adapted to English Practice by H. H. P. 
PowLES, A.M.I.C.E., Transla^tor of Kick's Treatise on " Flour Manufacture." 
Upwards of i,oco Diagrams. Crown 8vo, cloth. [/» the press. 

Steam Boilers. 

A TREATISE ON STEAM BOILERS: Their Strength, Can- 
struction, and Economical Working. By Robert Wilson, C.E. Fifth Edition, 
ismo, 65. cloth. 

"The best treatise that has ever been published on steam boilers."— FM^necr. 
"The author shows himself perfect master of his subject, and we heartily recommend all en^ 
ploying steam power to possess themselves of the woiA."—Jiyiattd's Iron Trade Circular. 

Boiler Chimneys, 

BOILER AND FACTORY CHIMNEYS; Their Draught-Power 
and Stability, With a Chapter on Lightning Conductors. By Robert 
Wilson, A. I.C.E., Author of "A Treatise on Steam Boilers," &c. Second 
Edition. Crown 8vo, 3x. 6d. cloth. 

" Full of useful information, definite in statement, and thoroughly practical in treatment."— 
The Local Gcrvemnttnt ChronicU, 

" A valuable contribution to the literature of scientific building."— 7*A« Builder, 

Boiler Making. 

THE BOILER-MAKER'S READY RECKONER S- ASSIST- 
A NT, With Examples of Practical Geometry and Templating, for the Use 
of Platers, Smiths and Riveters. By John Courtney, Edited by D. K. Clark, 
M.I.C.E. Third Edition, 480 pp., with 140 lUusts. Fcap. 8vo, ys. half-bound. 

" A most useful work. . . . No workman or apprentice should be without this book."— 
Iron Tt ode Circular. 

" Boiler-makers will readily recognise the value of this volume. . . . The tables are deaily 
printed, and so arranged that they can be referred to with the greatest facility, so that it cannot 09 
doubted that they wifl be generally appreciated and much used." — Mining ^oumeU, 

Locom^otive Engine Development. 

THE LOCOMOTIVE ENGINE AND ITS DEVELOPMENT. 
A Popular Treatise on the Gradual Improvements made in Railway Engines 
between the Years 1803 and 1892. By Clement E. Stretton, C.B., Auth«r 
of " Safe Railway Working," &c. Second Edition, Revised and much 
Enlarged. With 94 Illustrations. Crown 8vo, 3s. 6i. cloth. [Just published. 
" Students of railway history and all who are interested in the evolution of tlie modem locosno. 
tlve will find much to attract and entertain in this volume."— The Times. 

" The volume cannot fail to be popular, because it contains, in a condensed and readable 
form, agreat deal of just the kind of information that multitudes of people w«at."—Engi*uer, 

" The author of this work is weO known to the railway world as one who has long taken a 
great interest in ererything pertaining thereto. No one probably has a better knowledge of the 
history and development of the locomotive. It is with much pleasure we welcome the volume 
before us ... . which, taken as a whole, is most interesting, and should be of value to all 
connected with the railway system of this country as a book of reference."— A^art< re. 
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Fire Engineering^ 

FIRES, FIRE-ENGINES, AND FIRE-BRIGADES, With 
a History of Fire-Engines, their Constraction, Use, and Management: Re- 
marks on Fire-Proof Buildings, and the Preservation of Life from Fire ; 
Sutistics of the Fire Appliances in English Towns ; Foreign Fire Systems ; 
Hints on Fire Brigades, &c. &c. By Charlbs F. T. Youmo, CB. With 
namerons Illustrations. 544 pp.. demy 8vo, £1 4s. cloth. 
To such of our readen as are interestad hi the suMect of fires and fire mpftc n biM, «• can most 

beaitUy commend this book. It Is rea'ly the only Enclwa work we aow hare upon the sabject""- 

/ifgiftieeritt£. 

Estimating for Engineering Work* <fc« 

ENGINEERING ESTIMATES, COSTS AND ACCOUNTS: 
A Guide to Commercial Engineering. With numerous Examples of Esti- 
mates and Costs of Millwright Work, Miscellaneous Prodnctions, Steam 
Engines and Steam Boilers ; and a Section on the Preparation of Costs 
Accounts. By A Gbnbral Manager. Demy 8vo, i2S. cloth. 
" Thi« is an excellent and very useful book. coverin|[ subject-mitter in constant mmdridoa la 

every factory and workshop. . . . The book Is invaluable, not only to the younff enpneer, but 

also to the estimate department of every works." — BuikUr. 

" We accord the work unqualified praise. The information Isfiven in a plain, straightforward 

manner, and hears throughout evidence nf the intimate practical acquaintance of the author with 

every phase of commercial engiaeerin; " — Iitech»Hie»l U^orld. 

Engineering Construction. 

PATTERN -MAKING : A Practical TreaHse, embracing the Main 
Types of Engineering Construction, and includins Gearing, both Hand and 
Machine maae, Engine Work, Sheaves and Pulleys, Pipes and Orfomns, 
Screws, Machine Parts, Pumps and Cocks, the Moulding of Patterns in 
Loam and Greensand, &c., together with the methdds of Estimating the 
weight of Castings; to which is added an Appendix of Tables for Workshop 
Reference. By a Foreman Pattern Makbr. V^th upwards of 370 
Illustrations. Crown 8vo, ys. 6d. cloth. 
" A well- written technical guide, evidently written by a man who understands and has pcac- 

tised wtut he has written about. . . . We cordially recommend it to engineering student yoacg 

journeymen, and others desirous of being initiated into the mysteries of pattem-maldng.'*— ih»<tfer. 
"More than 370 illustrations help to explain the text, which is, however, always dear and ez> 

pitch, thus rendenng the work an excellent vatU nucum f6v the apprentice who desires to become 

master of his XMaAn,'^— English Mtehanic, 

Dictionary of Mechanical Engineering Tenn8» 

LOCK WOOD'S DICTIONARY OF TERMS USED IN THE 
PRA CTICE OF MECHANICAL ENGINEERING, embracing those current 
in the Drawing Office, Pattern Shop, Foundry, Fitting, Turning, Smith's and 
Boiler Shops, ac. &c. Comprising upwards of 6.000 Definitions. Edited by 
A Foreman Pattrrn-Maker, Aumor of "Pattern Making." Second 
Edition, Revised, with Additions. Crown 8vo, ys. 6d. cloth. {Just published. 
"Just the sort of handy dictionary required by the various trades engagedln mechanical en- 

gineering. The practical engineering pupil will find the book of great value in his ^'«<'f>B, and 

every foreman engineer and mechanic should have a copy."— Sutidinji' News, 

"One of the most usefiil books which can be presented to a mechanic or student."— J?ii^£rA 

SftcIiaMic. 

" Not merely a dictionary, but. to a certain extent, also a most valuable guide. It strikes us as 

4 happy idea to combine with a definition of the phrase useful information on the subject of winch 

it treats."— ATocAtn^rx ifarket. 

MUl Gearing* 

TOOTHED GEARING : A Practical Handbook for Offices and 
Workshops. By A Foreman Pattern Maker, Author of " Pattern Making," 
" Lockwood's Dictionary of Mechanical Engineering Terms," &c With 
184 Illustrations. Crown 8vo, 6s. cloth. {Jmt published. 

Summary of Contents. 



Chap. I. Principles.— II. Forma- 
tion OF Tooth Profiles.— III. Pro- 
portions OF Teeth. — IV. Methods 
of Making Tooth Forms.— V. Invo- 
lute Teeth. — VI. Some Special 
Tooth Forms.— VII. Bevel Wheels. 
— VIII. Screw Gears —IX. Worm 
Gears.— X. Helical Wheels.— XI. 
hcartil^^^mm'SrH V^ •^^n''°l" ''^<l'ia''fi«? praise for its thomnehness of tieatment. and we can 
/^!haHi^a?lS^r?d. mterested as the most practical booTc on the subject yet written."- 



Skew Bevels.->XII. Variablb and 
OTHER Gears.^XIII. Diametrical 
Pitch.— XIV. The Odontograph.— 
XV. Pattern Gears.— XVI. Machine 
Moulding Gears.— XVII. Machine 
Cut Gears.— XVIII. Proportion of 
Wheels. 
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Stane^nvorking Machinery, 

STONE-WORKING MACHINERY, and the Raf id and Economi- 
cal CoHvnion of SUme, With Hints on the Arrangement and Management 
of Stone Works. By M. Powis Baui, M.I.M.B. With IlhisU. Crown 8vo, 95. 
"The book should b« m th* hmnds of every mason or student of stone-work."— C0//^f7 
GuardUtn, 

" A ci^rtlal handbook for all who maniptUate stone for buttdingr or ornamental purposes."*— 
MachtHtyy MciTk€t% 

Pump Construction and Management. 

PUMPS AND PUMPING : A Handbook for Pump Users, Being 
Notes on Selection. Construction and Management. By M. Powis Bale, 
M.I.M.E., Author ot " Woodworking Machinery,'* " Saw Mills," &c. Second 
Edition, Revised. Crown 8vo, is. 6d. cloth. \Just published. 

"The matter is set forth as concisely as possible. In &ct, condensation rather than diffuseness 

has been the author's aim throughout ; yet he does not seem to have omitted anythiaff lik^ to be 

of use."— ^Mfma/ flT C« Lightiatg, 

** Thoroughly practical and nmply and clearly written."— ^£tj|;pvw Herald, 

MiUing Machinery, etc. 

MILLING MACHINES AND PROCESSES: A PracUcal 
Treatise <m Shaping Metals by Rotary Cutters^ inclading Information on 
Making and Grinding the Cutters. Bt Paul N. Hasluck, Author of *^ Lathe- 
work/^ " Handybooks for Hwidicratts," &c. With upwards of 300 Engrav- 
ings, including numerous Drawings by the Autlior. Large crown Svo, 352 
pages, Its. 6d. cloth. 
"A new departure in engineering literature. » . . We can recommend this woik to all 

faiterested in milfiag machines ; it is what it professes to be— a piactical treatise."— fnr^Mr.  
" A capital and reliable book, which will no doubt be of considerable service, both to those 

who are already acquainted with the process as well as to those who contemplate its adoption."— 

Inkittfrifs. 

Turning. 

LATHE-WORK : A PracHeal Treatise on the Tools, Appliances, 
and Processes employed in the Art of Turning. By Paul N. Hasluck. 
Fourth Edition, Revised and Enlarged. Cr. 8vo, 5s. cloth. 

" Written by a man who knows, not only how work ought to be done, but who also knows how 
Codeitaadkowtooomr^Kl^lEnowledgetootfaers. To all turners this book would l>e vahiable." 

** We can safely recommend the work to young engineers. To the amateur ft wfll simply be 
avaluabl*. To the student it will caarvy a great deal oT oseftal Information.'*— £«se^6Mrr. 

ScreW'Cfutting. 

SCREW THREADS : And Methods of Producing Them. With 
Numerous Tablesi and complete directions for using Screw*Cutting Lathes. 
By Paul N. Hasluck, Authoi* of " Lathe- Work," &c. With Seventy-four 
Illustrations. Third Edition, Revised and Enlarged. Waistcoat-pocket size, 
». 6d. cloth. 

FuU of useful information, hints and practical criticism. Taps, dies and screwing-tools gene* 
rfoed."— i 



rally are Illustrated and their action described."— Af<fcAa»<ia(/ ff^orld.^ 
" It is a complete compendium of all the details of the screw- cutt 
in parvo on all the subjects it treats Mpoxu"— Carpenter andBuiider, 



It is a complete compendium of all the details of the screw-cutting lathe ; In fact a mukum 
"the I 



TED RESULTS, 



SnUth's Tables for Mechanics, etc* 

TABLES, MEMORANDA, AND CALCULA 

FOR MECHANICS, ENGINEERS, ARCHITECTS, BUILDERS, etc. 

Selected and Arranged by Francis Smith. Fifth Edition, thoroughly Revised 

and Enlarged, with a New Section of Electrical Tablbs, FoRUULiB, and 

Memoranda. Waistcoat-pocket size, is, 6d. limp leather. 

** It would. perhi4>s, be as difficult to make a small pocket-book selection of notes and formulae 

to salt ALL engineers as it would be to make a universal medicine ; but Mr. Smith's waistcoa^ 

pocket collection may be looked upon as a successfiil 9!tttimpt,"—£ngin£er, 

"The best example we have ever seen of 270 pages of useful matter packed Into the dlmen* 
slons of a c»x6<asK.'—BMiidiH£Nents, "A veritable pocket treasury of knowtedge."— /rwr. 

French-English Qlossa/ry for Engineers, etc. 

A POCKET GLOSSARY of TECHNICAL TERMS: ENGLISH- 
FRENCH, FRENCH-ENGLISH; with Tables suitable for the Architectural, 
Engineering, Manufacturing and Nautical Professions. By John Jambs 
Flbtchbr, Engineer and Surveyor. Second Edition, Revised and Enlarged, 
900 pp. Waistcoat-pocket size, is. 6d, limp leather. 

** It is a very great advantage for readers and correspondents in France and En^[land to have 
so large a number of the words rdadng to engineering and manufacturers collected m a liUputian 
Tohmie. The little book will be useful both to students and travellers."— /frcAt/r^f. 

" The gk>ssary of terms is veiy complete, and many of the tables are new and wdl arranged. 
We cordiauy commend the bock, -"JfecManieal fF«rta, 
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JPortable Engines. 

THE PORTABLE ENGINE: ITS CONSTRUCTION AND 
MANAGEMENT, A Practical Manual for Ownert and Users of Steam 
Engines generally. By William Dysom Wansbkough. With 90 Illustra- 
tions. Crown 8vo, $*• ^* cloth. 
•• TMa fa » wrk •f Taioe to thote who use stean macM awy. . . . Shoaldb* read by every 

•ne who has a ateam engiaia, on a fann or elsewhere, "—i/orik iMfu Sx^frss. 

" We cordially ooBunend this work to buyers and owners of steam eii g law , and to those wh* 

have to do with their oenstnictlon or use."— Timier TraJes ytumoL 

" Such a genenl knowledge of the steam engine as Mr. wansbron|(li (msidiet to tiie reader 

aheold be acquired by aB faiteD^ent owners and others who use the steam 9ntfin»„'Suiidin£'I^rwi. 



** An excellent text-book of thfa useful form of engine, which describes wMi all necessary 
■inutefiess the details of the Tarioias derices. . . * The Hmtsto Purchasers ' contain a good deal of 
ceumoDflense and practical ■wiadom."—£nt^lish Mechanic 

Iran and SteeL 

"IRON AND STEEL " ; A Work for thePorge, Poundty, Padovy, 
and Office, Containing ready, useful, and trustworthy Information for IroD- 
masters and their Stock-takers; Managers of Bar, Rail, Plate, and Sheet 
Rolling Mills ; Iron and Metal Founders ; Iron Ship and Bridge Builders ; 
Mechanical, Mining, and Consulting Engineers ; Architects, Contractors, 
Builders, and Professional Drauehtsmen. By Charlbs Hoarb, Author ci 
"The Slide Rule.'* &c. Eighth Edition, Revised throughout and considerably 
Enlarged, ssmo. 6s. leather. 

" For oemprehensireness the book has not its equal."— /fVM. 
" Otae of the best of the podcet books."— fnt^/irA Mechanic. 

*' We cordially recommend this Ixwk to thoee engaged in considering the detdls of aB kinds of 
Iron and steel wcAM.''—JVavai Scitnct. 

EHementary Mechanics. 

CONDENSED MECHANICS. A Sefcetion of Formulae. Rules, 
Tables, and Data for the Use of Engineering Students, Science Classes, &c. 
In Accordance with the Requirements of the Science and Art Department. 
By W. G. Crawford Hughes, A.M,I.C.E. Crown 8vo, as. 6d. cloth. 

•• The book is well fitted for those who are either confronted with practical woblems in thet» 
work, or are prqarinff for examination and wish to refresh their knowledge by gomg through their 
formulae again.**— i/«r6M Engineer. 

" It is well arranged, and well adapted to meet the wants of those for whom it is intended."— 
Raitway News. 

Steantm 

THE SAPS USE OP STEAM. Containing Rules for Un- 
professional steam-users. By an Engineer. Sixth Edition. Sewed, 6d. 

"If steamHisers would butleam this Bttle book by heart, boiler expkifiions would become 
se n sations by their nxrXs."— English Mtckanic 

Warming. 

HEATING BY HOT WATER; with Information and Sug- 
gestions on the best Methods of Heating Public, Private and Horticultural 
Buildings. By Walter Jones. With upwards of 50 Illustrations. Crown 
8vo, 2s. cloth. 

1 "Jf *v^?^*.^*"^'^ recommend all interested in heating by hot water to secure a copy of this 
^9!i\iz\>\t)iti^Xxeataaib."— The Plumber and Decorator. 
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THE POPULAR WORKS OF MICHAEL REYNOLDS 
(" Thb Enoinb Driver's Friend "). 

LocomoHve^JEngine Driving. 

LOCOMOTIVE-ENGINE DRIVING : A Practical Manual for 
Engineers in ehofge of Locomotive Engines. By Michael Reynolds, Member 
of the SoQietyofEnKineers, formerly Locomotive Inspector L. B.and S.C. R. 
Eighth Edition. Including a Key to the Locomotive Enoimk. With Illus- 
trations and Portrait of Author. Crown 8vo, 4s. 6d. cloth. 
"Mr. Reynolds has supplied a want, and has suppHed it weU. We can confidently recommend 

the book, not only to the practical driver, but to everyone who takes an interest In die performance 

of locomotiTo encines."— rA« Eneineer. 

" Mr. Reynolds has opened a new chapter In the literature of the day. This admirable practlca] 

treatise, of the practical utility of which we have to speak in terms of warm commendation."— 

jftHttUtlttHm 

" Evldendy tiie work of one who knows Ms subject thorousrhly."— Rctihve^ Service GwteUe. 
" Were the cautions and rules given in the book to become part of the every-day working of 
oar engiae-driverSk we mif^ have fewer distressing accidents to deplore."— ^S^v^nMom. 

Stationary Engine I>riving. 

STATIONARY ENGINE DRIVING : A Practical Manual for 
En^neers in charge of Stationary Engines, By Michael Reynolds. Fourth 
Edition, Enlarged. With Plates and Woodcuts. Crown 8vo, 45. 6d. cloth. 
"The author is thoroughly acquainted with his subjects, and his advice on ^e various points 

treated is clear and practicaL ... He has produced a manual wfaidi is an exceedingly useful 

one for the class for whom it is specially 'mtended."—En£iHeerifif^. . 

*' Our author leaves no stone unturned. He is determined that his readers shall not only know 

something about the stationary engine, but aD about iu"— Engineer. 

"An engineman who has mastered tiie contents of Mr.Reynolds's book will require but littie actual 

experience with boilers and engines before he can be trusted to look after thcm.''—£ti^lisMMuMaHie, 

The Engineer, Fireman, and Engine-Boy. 

THE MODEL LOCOMOTIVE ENGINEER, FIREMAN, and 
ENGINE-BOY, Comprising a Historical Notice of the Pioneer Locomotive 
Engines and their Inventors. By Michael Reynolds. With numerous Illus- 
trations and a fine Portrait of George Stephenson. Crown 8vo, 45. 6d. cloth. 
" From the technical knowledge of the author it will appeal to the railway man of to-day more 
forcibly than anything written bv Dr. Smiles. . . . The volume contains information of a tech* 
nical kmd, and facts that every driver should be ^miliar -with,"— Et^iish Afechanic. 

"We should be glad to see this book in the possession of everyone in the kingdom who ha» 
ever laid, or is to lay, hands on a locomotive engine."— /rvM. 

Cfontintwus EaiUvay Brakesi 

CONTINUOUS RAILWAY BRAKES: A Practical Treatise on 
the several Systems in Use in the United Kingdom ; their Construction and 
Performance. With copious Illustrations and numerous Tables. By Michael 
Reynolds. Large crown 8vo, gs. cloth. 



" A popular explanation of the different brakes. It will be of great assistance in forming public 

ainion, and will be stucUed with l>enefit by those who take an mterest in the brake."— ^i^/i^A 
xManie. 



"Written with sufficient technical detail to enable the principle and rdathre connection of the 
various parts of eadi particular brake to be readily gjns^ta,"— Mechanical fVorU, 

Engine-Driving lAfe. 

ENGINE-DRIVING LIFE : Stirring Adventures and Incidents 
in the Lives of Locomotive-Engine Drivers, By Michael Reynolds. Second 
Edition, with Additional Chapters. Crown 8vo, 25. cloth. 

" From first to last i>erfectiy fascinating. Wilkie Collins's most thrilling conceptions are thrown 
Into the shade by true incidents, endless in their variety, related in every page."— W«rtA British Mail, 
" Anyone who wishes to get a real insight into railway life cannot oo better than read ' Engine- 
Driving Life' for himself ; and if he once take it up he win find that the author's enthusiasm and real 
love of the engine-driving profession will carry him on till he has read every page" — Satttrda^ Review. 

Pocket Companion for Enginemen. 

THE ENGINEMAN'S POCKET COMPANION AND PRAC^ 
TICAL EDUCATOR FOR ENGINEMEN, BOILER ATTENDANTS, 
AND MECHANICS. By Michael Reynolds. With Forty-five Illustrar 
tions and numerous Diagrams. Second Edition, Revised. Royad i8mo, 35. 6if., 
strongly bound for pocket wear. 

" This admirable work is well suited to accomplish its object, being the honest workmanship of 
a competent engineer." — Glasgow Herald. 

" A most meritorious work, giving in a succinct and practical form all the Information an engine- 
minder desirous of mastering the scientific principles of his daily calling would require." — The 
Miller. 

" A boon to those who are striving to become efficient mechanics."— Z>a£ry Chr(mid4. 
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OITIL BNGI MBERINa, BOR YEYINQ, etc. 

MR. HUUBER'S VALUJIBLE EHBIHEERINQ BOOKS. 
Xhe Water Supply of Cities and Totane. 

A COMPREHENSIVE TREATISE m Ikt WATER-SUPPLY 
OF CITIES AND TOWNS. By Williak Huubii, A-M.Ias(.C.E„ and 
U. Inst. M.B., Author of "Cist and Wrought Iron Bridge Conatmclion," 
ae. ftc. Illuatrsted with 50 Doable Platea, i Single PUle, Coloared 
Frontlsplecflt and apwudi of 150 Woodculfl, and containinz 40a pagat of 
Xeit. ItBp.^to, £4 Gi, ■lagantl]' and ■absttnliall)' tultbonnd Ik moiocco. 



Ctut and Wrought Iron Bridge Construction. 

A COMPLETE AND PRACTICAL TREATISE ON CAST 
AND WROUGHT IRON BRIDGE CONSTRUCTION, iKludatg In» 
FouHdaliaa. InTluee Puts— Theoielical. Practical, and DesciipliTe. B« 
WiLLtui HuMiiEit, A.M.lasLC.B,, and M.InatM.B. Third Edition, Ke- 
vlsad and mueb Improred, with 115 Doable Plates (to oi nhlch now Grit 
appear la Uii>edltioD),uidDiuiieroiuAddltiaiutaUuTut. InTwoVid<.r 
inp. 4*0, £6 161. Gil. balfbonnd in m 



Strains, Calculation of, 

A HANDY BOOK FOR THE CALCULATION OP STRAINS 

INeiRDSRSANDSlUILARSTleUCTURES,ANDTHElRSTRENGTH. 
Conustiac of FoimnliB and Ccireapandiug Diunuua, with nnmerous details 
ibr Practical Aprtleation, &c. Bj Wituaii Hnuesii, A-M.Ins> f~- k »" 
Fifth EdltUin. CrowD 8vo, aearfy 100 Woodeats and 3 Plates, 7 



Bartou}'8StrenffthofMateHal8,enIarged byButnber. 

A TREATISE ON THE STRENGTH OF MATERIALS: 
Willi Rule* for AppIiCRdon in Aicbitectnie, the Constrnctlon of Snipeniloo 
BTidges, Railways, ex. By Piter Biilow, F.R.S. A New Edition, revised 
by Ms Sods. P. W. BisLOw, F.R.5,, and W. H. Baelow, F.R.S.: to. which 
:e added. Eiperimenis by tloDaiixsoH, Paisbatbh, and Ki 



Fonnnla for Calculating Gliders, Ac. Aitsiged and Edited by Wu.Ht'uBEn 
A-M.Inal.C.B. Demr Svo, 400 pp., with 10 large Plates and namerons Wood- 
eats, iSi. doth, 

'* VahMUe il^ to the atuaent tr^o, ud the BiportHiMd pfSctldHie! 
offciii n n»i biourtodoo^ a, ll« slan^nJ ITMtiM on Ihal pirtlcnlij! HI 
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MR. NUMBER'S GREAT WORK ON MODERN ENGINEERING. 

Complete in Four Volumes, imperial 4to, price £ii x«., half-morocco. Bach 

Volume sold separately as follows :— 

A RECORD OP THE PROGRESS OP MODERN ENGINEER- 
ING. First Series. Comprising Civil, Mechanical, Marine, Hydraulic, 
Railway, Bridge, and other Engineering Works, ftc. By William Humbbk, 
A-M.Inst.C.E., &c. Imp. 4to, with 36 Double Plates, drawn to a large scale, 
Photographic Portrait of John Hawkshaw, C.E., F.R.S., &c., and copious 
deacriptive Letterpress, Specifications, &c., £s is, half-morocco. 

List of the Plates and Diagrams. 

Vlctette Station and Roof, L. B. & S. C. R. 
(• platm) ; Southport Pier (a plates); Victoria 
Station and RooffL. C. & D. and G. W. R. (6 
plataa): Roof of Cremorne Music Hall ; Bridge 
over G. N. Railway ; Roof of Sutioo, Dutch 
Rhenlah Rail (a plates); Bridge over the 

** Handsomely lithographed and printed. It wHI find fitvoiur wMi many who desire to pt e ser r ^ 
in a permanent form copies of the plans and specifications prepared for the guidance of the oon> 
Cractocs for many important engineering works, —Engineer. 

HUMBERTS PROGRESS OF MODERN ENGINEERING. 
Second Series. Imp. 4to, with 36 Double Plates, Photographic Portrait of 
Robert Stephenson, C.K., M.P., F.R.S., &c., and copious descriptiTe Letter- 
press, Specifications, &c., £3 3s. half-morocco. 

List 0/ the Plates and Diagrams, 



Thames, West London Extendon RaDway (g 
plates); Armour Plates: Suspension Brioge, 
Thames (4 plates); The Allen Engine; Sus- 
pension BMfce, Avon (3 plMes); Undecgiooad 
Railway (3 pbtnsK 



Birkenhead Do^s, Low Water Basfai (15 
tes); Charing Cross Station Roof, C. C. 
Raihray (3 plAtes) ; Digswell Viaduct, Great 
Mofthem Raflway ; RoEbenr Wood Viaduct. 



Great Northern Railway; Iron Permanent 
Wmfi Clydach Viaduct, Merthyr, Tred^ar, 



and Abeivavenny RaOway; Ebbw Vfadud; 
Merthyr, Trednnr, and AbeisaTenny Rail< 
way; College Wood Viaduct Cornwall Rail- 
way ; Dublin Whiter Palace Roof (3 plates) ; 
Bridge over the Thames, L. C. ic D. Railway 
(6 plates) ; Albert Harbour, Greenock (4 plates). 

** Mr. Humber has done the profesaoa good and true service, by the fine collection of ezamplM 
he has here hroui^t before the profession and the pn'tiHc"— Practical Mechanic'* journal. 

HUMBERTS PROGRESS OF MODERN ENGINEERING. 
Third Series. Imp. 4to, with 40 Double Plates, Photo^aphic Portrait of 
f. R. M'Clean, late Pres. Inst. C.E., and copious descriptive LetterpresSi 

t Specifications, &c., £3 3s. half-morocco. 

List of the Plates and Diagrams. 



MAIN DKAZNAGB, hLBTROPOLlS.—J^artA 
Sidc—tiKp showing Interception of Sewers; 
Middle Level Sewer (a plates) ; Outfall Sewer, 
Bridge over River Lea (3 plates) ; Outfall Sewer. 
Bridge over Marsh Lane. North Woolwich 
Raflway, and Bow and Barking Railway Junc- 
tion; Outfall Sewer, Bridge over Bow and 
Barking Railway (3 plates); Outfall Sewer, 
Bridge over East London waterworks' Feeder 
(apliitesi} Outlall Sewer, Reservoir (a plates); 
Ootftll Sewer. Tumbling Bay and Outlet ; Out- 
Call Sewer, Penstocks. South Suie.—OutbJl 
Sewer. Bennonds e y Branch (a plates); Outfall 



Sewer, Reservoir and Outlet (4 plates) ; OntfiUl 
Sewer. Filth Hoist; Sections of Sewers (North 
and South Sides). 

THAMES Embankmbmt.— Section of River 
Wall \ Steamboat Pier, Westminster (a plates): 
Landwg Stairs between Charing Cross ana 
Waterloo Bridges; York Gate (a plates) ; Over- 
flow and Outlet at Savoy Street Sewer (3 plates) ; 
Steamboat Pier, Waterioo Bridge (3 plates) ; 
Junction of Sewers, Flans and sections; 
Gullies, Plans and Sections; RolUng Stock; 
GtanitB and Iron Forts. 



** The drawings have a constantly increasing value, and whoever dedres to possess dear repn* 
sentations of the two great works carried out by our Metropolitan Board will obtain Mr. Humper's 
rtbtmt.'—Et^ineer. 

HUMBERTS PROGRESS OF MODERN ENGINEERING. 
Fourth Series. Imp. 4to, with 36 Double Plates, Photographic Portrait ot 
John Fowler, late Pres. Inst. C.E., and copious descriptive Letterpress, 
Specifications, &c., £3 3s. half-morocco. 

List of the Plates and Diagrams. 



Mesopotamia ; Vladnct over the River Wye^ 
Midland Railway (« plates) ; St. Germans ^^a• 
duct, Cornwall Rulway (a plates); Wrought* 



Iron Cylinder for Diving Beu ; Millwall Docks 



Abbey Mins Pomping Station, Main Drain- 
aM Metrop<d]s (4 plates) ; Barrow Docks (5 
plates) ; Manquis viaduct, Santiago and Val- 
paraiso Railway (a plates) : Adam's Locomo- 
tive, St. Helen's Canal Railwair (a plates); 
Canaoa Street SUtion Root, Charing Cross 
Raflway {3 plates) ; Road Bridge over the River 
M<to (a plates); Telegraphic Apparatus for 

** We gladly welcome another year's issue of this valuable publication fifom the able pen of 
Mr. Humber. The accuracy and general excellence of thb woric are well known, whfle Its usenAil. 
aeas in giving the measurements and details of some of the latest examples of engineering, as 
carried out by the most eminent men in the profession, cannot be too highly ptized."'^ Artisan. 




12 CROSBY LOCK WOOD 6* SON'S CATALOGUE. 



8tatie9f Chraphie and Analytic* 

GRAPHIC AND ANALYTIC STATICS Jn their Practical Afpii- 
catitm to th€ TutUmmt of Stresses in Roofs, S^lid Girders, Lattice, BomstrtHg 
and SustatsioH Bridges, Braced Iron A rches and Piers, and other Frameworks. 
Bt R. Hudson Graham, C.B. Containing Diagrams and Plates to Scale. 
with numerous Examples, many taken from existing Structures. Specially 
arranged for Class- worlc in Colleges and Universities. Second Edition, Re< 
vised and Enlarged. 8vo, x6s. cloth. 

" Mr. Graham's book will find s place whererer graphic and analytic statics aransed or stadied." 
^Bmrituer, 

"The work b ezcdlent ftom a practical poht of view, and has atvldendy been prepeied with 
HBch cara. The direcdons for working are ample, and are iUustrated by an abomdance of weO- 
s eiec t e d examples. It is an excellent teat-book Cor the practical draoghtsman."— ^iA<n«iaM. 

I^ractic€U Mathematics. 

MATHEMATICS FOR PRACTICAL MEN: Being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly for the use 
of CivU Engineers, Architects and Surveyors. By Olinthus Gregory, 
LL.D., F.R.A.S., Enlarged by Hbnry Law. C.£. 4th Edition, carefdlly 
Revised by J. R. Young, formerly Professor ox Mathematics, Bel£ut College^ 
With 13 Plates. 8vo, £1 is. cloth. 

** The engineer or architect wOI here find ready to hb hand mles for sohtagBeaily every madie- 
andcal difficulty that may arise in his practice. The rules are hi all cases explained by means of 
mfampkiB, In which every step of the process is clearly worked out.''—St*lUer, 

" One of the most serviceable books for practical mechanics. . . It Is an liBUuctl fe boek fbr 
the student, and a text-book for turn who, having once mastered die subjects it treats o^ needs 
occasionally to refresh his memory upon thma»''—£uiitU$t£ News, 

Hydraulic Tahles. 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULAS 
for Jindme the Discharge of Water from Orifices, Notches, Weirs, PiP«s, and 
Rivers, with New Formulas, Tables, and General Information on Rainfall. 
Catchment' Basins, Drainage, Sewerage. Water Supply for Towns and Mill 
Power. By Johm Neville, Civil Engineer, M.R.I.A. Third Ed., carefully 
Revised, with considerable Additions. Numerous lUusts. Cr. 8vo, 145. doth. 

" Alike valuable to students and engineers in practice ; its study will prevent the annoyance of 
BTOidable failures, and assist them to select tlie readiest means of soccessfiilly carrying out any 
given work connected with hydraulic engineering."— AftM^f^ yourneU. 

'* It is, of all English books on the subject, the one nearest to completeness. . . . FMmi the 
good arrangement of the matter, the dear explanations, and abundance of formulae, the carefiilbf 
calculated tables, and, above all, the thorough acquaintance with both theory and construcdoo* 
which is displayed from first to last, the book will be found to be an mcqaiMoo/'^ArcMeea, 

Hydraulics. 

HYDRA ULIC MANUAL. Consisting of Working Tables and 
Explanatory Text. Intended as a Guide in Hydraulic Calculations and Field 
Operations. By Lowis D' A. Jackson, Author of "Aid to Survey Practice," 
"Modern Metrology," &c. Fourth]Edition, Enlarged. Large cr. 8vo, z6s. ci 

" The author has had a wide experience in hydraulic engineering and has been a careful ob- 
server of the facts which have come under his notice, and from the great mass of material at his 
command he has constructed a manual which miy be accepted as a trustworthy guide to this 
branch of the engineer's profession. We can heartily recommend this volume to all who desire to 



be acouainted with the latest develomnent of this important subject."— JSn£ifteerin£, 
•• The standard-work in this department of mechanics."— S«/«»««. 
" The most useful feature of this work is its freedom from wnat Is snperannnated, and its 



thorot^h adoption of recent experiments ; the text is, fai fiict, hi great part a short account of the 
great modem experiments."— A'aA*^. 

Drainage, 

ON THE DRAINAGE OF LANDS, TOWNS, AND BUILD- 
INGS. By G. D. Dbmpsby, C.E., Author of " The Practical Railway En- 
gineer," &c. Revised, witn large Additions on Recent Practicb in 
Drainage Engineering, by D. Kinnear Clark, M.InsLC.E. Author of 
"Tramways: Their Construction and Working," "A Manual of Rules, 
Tables, and Data for Mechanical Engineers," &c Second Edition, Cor- 
rected. Fcap. 8vo, 55. cloth. 

" The new matter added to Mr. Dempsey's excellent work Is characterised by the comprehen- 
sive grasp and accuracy of detail for which the name of Mr. D. K. Clark is a stiffident voucher."— 
AtAefutufH. 

" As a work on recent practice hi drabii^ie engineering, the book Is to be commended to all 
who are making that branch of engineering science their special stady."— Iron. 
— ff« AS™BS*°*^* nianual on drainage engineering, and a useful faitroduction to the stndent." 
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Water Storage, Conveyance, and Utilisation, 

WATER ENGINEERING : A Practical Treatise on the Measure- 
ment, Storage, Convejrance, andUtilisation of Water for the Supply of Towns, 
for Mill Power, and for other Purposes. By Charles Slagg, Water and 
Drainage Engineer, A.M.Inst.C.B., Author of *' Sanitary Work in the Snudler 
Towns, and in Villages,*' &c With numerous lUusts. Cr. 8vo, 7$. 6d, cloth. 

** As a small practical treatise on the water supply of towns, and oa some applications of 
twater-power, the work is in many respects excellent.' —fM;f^'n«en'M|f. 

" The author has colla t ed the results deduced from the experiments of the most eminent 
authorities, and has presented them fai a compact and practical form, accompanied by very dear 
and detailed explanMoos. . . . The application of water as a aaotive power is treated very 
careAiOy and exhaustively.**— .gwatffr. 

"For anyone who desires to begin the study of hydraulics with a coosideratioa of the practical 
applications of the science there is no better guide*"— ^rcA»<SrA 

Miver Engineering^ 

RIVER BARS: The Causes of their Formation, and their Treat- 
ment by " Induced Tidal Scour; " with a Description of the Successful Re- 
duction bv this Method of the Bar at Dublin. By I. J. Mann, Assist. Bng. 
to the Dublin Port and Docks Board. Royal 8vo, 75. 6d, cloth. 
** We recommend all interested in harbour works— and, indeed, those concerned fai the im< 

ui ore m ents of riven generally— to read Mr. Mann's intere^ing work on the treatment of river 

baxaJ*— Engineer, 

Trusses. 

TRUSSES OP WOOD AND IRON. Practical Applications of 
Sciencein Determining the Stresses, Breaking Weights, Safe LoadSfScantlings, 
and Details of Construction, with Complete Working Drawings. By Willzam 
Griffiths, Sunreyor, Assistant Master, Tranmere School ol Science and 
Art. Oblong 8vo, 45. 6d. cloth. 

** This handy littie book enters so minutdy bito every detail connected with the construction of 
reof trusses, that no student need be ignorant of these matters."— ^/Vuv^^ce/ Engineer, 

Railway Working. 

SAFE RAILWAY WORKING. A Treatise on RaUway Acci- 
dents: Their Cause and Prevention; with a Description of Modem Appliances 
and Systems, By Cuiicbnt B. Strbtton. C.E., Vice-President and Con- 
sulting Engineer, Amalgamated Society of Railway Servants. With Illus- 
trations and Coloored Plates. Third Kdition, Bnlarged. Crown 8vo, 3s. 6d, 
cloth. 



** A book §oe the eaglBeer, the directors, the manasfers ; and. hi short, all who wish for faifonna- 
tlon Ml railway SBattan will find a perfect encyclopaedia in ' Safe Railway Working.' "— ieatfvMiy 
lUview. 

" We commend the remarks on railway signalling to an railway managers, e^edaUy where a 
oniform code and practice is advocated."— //"(^iQta/A'x Railway youmal. 

** The author may be congratulated on having coUected, in a very convenient form, much 
valuable infonnatioa on tlie prmcipal questions afiectiog the saiis worldng of railways."— iCatf. 
wajf Engineer, 

ObUque Bridges. 

A PRACTICAL AND THEORETICAL ESS AY ON OBLIQUE 
BRIDGES. With 13 large Plates. By the late Gborgb Watson Buck, 
M.I.C.B. Third Edition, revised by his Son, J. H. Watson Buck, M.I.C.B. ; 
and with the addition of Description to Diagrams for Facilitating the Con- 
stmctioa of Obliqne Bridges, by W. H. Barlow, M.I.CB. Royal 8vo, las. 
cloth. 

** The standard teae-beok for an engineers reganUng skew arches Is Mr. Buck's treatise, and it 
SRMild be impossible to consult a heXtee. ^Engineer. 

**Mr. Buck's tieaalae is recognised as a standard text-book, and his fareatment has d t veited the 
■otalect of many of the intricacies supposed to belong to it. As a guide to the engineer and archi- 
tect ea a confiMsedly dilBcult subiect, Mr. Buck's work is unsurpeaMd."— AMMtatf'^'w* 

Tunnel Shafts, 

THE CONSTRUCTION OP LARGE TUNNEL SHAFTS: A 
Practical and Theoretical Essay. By T. H. Watson Buck, M.InstC.E., 
Resident Bnc^neer, London and North-western Railway. Illustrated with 
Folding Plates. Royal 8vo, 12s. cloth. 

** Many of the SMthods given are of extreme practical value to tiie mason ; and tiie observations 
on the farm of arch, the rules for ordering the stone, and the constructioa ef the templates will be 
found of coosidanble nee. We commend the book to the engineering proAaskm.'*— J^M^Zii^ IVews. 



**¥nil be regarded by civil engineers as of the utmost value, and ralaUated to save much time 
 - ZoiUeryGu " 



and obviate maay mJstakea."— ^ffligry Gttardiem, 
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Student^s Text-Booh on Surveying. 

PRACTICAL SURVEYING: A Text-Book for Students pre- 
paring for Bzaminatloa or for SurveT'Work in the Colonies. By Gborsb 
W. UsiLL, A.M.I.C.E., Author of *'The Statistics of the Water Supply of 
Great Britain." With Four Lithographic Plates and upwards of 330 Ulostra' 
tions. Second Edition, Revised. Crown 8vo, 7s. 6i. cloth. 
" Tbe best forms of Instraments are described as to their construction, uses and modes of 

nopiofmnt, aad there are Inninnerable hints on work and equipment sitch as the author, in his 

experience as sanreyor, draqgbtsman, and teacher, has found necessary, and Which the student 

in his Inexperience will find most servibeable."— £ii£f Merr. 

* The latest tieatlnitt the Eosflbh language on sunreying. and ire hare no hedtation In ssj- 

tngr that the student wOI find n a better Mide than any of its prede c e s sors ..... 

Deserres to be recognised as the first book which should be put in the hands of a pnpH of Civil 

EngfaMMing, and every gwitleman of education who sets oat for tlie Colonies would find it well to 

have a copy. —Arckiiec/, 

Survey Practice, 

AID TO SURVEY PRACTICE, jor Refennce in Surveying, UvO- 

Ungt and Setting-out ; and in Route Surveys of Travellers by Land cmA Sea. 
With Tables, Illustrations, and Records. By Lowis D'A. Jackson, 
A.M.I.C.E.. Author of *' Hydraulic Manual," •'^Modern Metrology," Ac. 
Second Edition, Enlarged. Large crown 8vO| X2S. 6d, oloth« 
"Mr. Jackson has produced a valuable vade-ptucum for the surveyor. We can recomaaend 
this book as containing an admirable supplement to the teaching of Um accomplished sunrqyor."— 

" As a text-book we duNdd advise all surveyors to place It hi their libraries, and study wdl tbe 
matured insteuctions alTorded in its pages."— C^i/iery Guardian. 

" The author brings to his work a fortunate union of theory and practfcal experlenoe which, 
aided by a clear and ludd style of wcitiBg, renders the book a very usefia ou^^'—BuUderm 

Surveying, Land and Marine. 

LAND AND MARINE SC7/?r£F/NG, in Reference to the Pre- 
paration of Plans for Roads and Railways ; Canals, Rivers, Towns' Water 
Supplies ; Docks and Harbours. With Description and Use of Surveying 
Instruments. By W. D. Haskoll, C.E., Author of " Bridge and Viaduct Con- 
struction,*' &c. Second Edition, Revised, with Additions. Large cr. 6vo, gs. cl. 



" This book must prove of great value to the student. We have no hesitation in recommend. 

it, feeling assured that it will more than repay a careful sXxAy."—Jtfediatt{cal World, 

" A most useful and well arranged book for Uie aid of a student. We can strongly recommend 



it as a carefiilly*written and valnaue text-book. It eiUoys a wdMeserved reputeamong sunrqrers.' 
—Builder. 

" This volume cannot fUl to prove of the utmost practical utQIty. It may be safely recomnicnded 
to aS students who aspire to l)ecome dean and expert sitrveyocs."--iftw/»!^ yoMrnmi, 

Field'BooH for Engineers. 

THE ENGINEER'S, MINING SURVEYOR' S\ AND CON^ 
TRA CTOR *S FIELD-BOOK. Consisting of a Series of Tables, with Roles, 
Explanations of Systems, and tsse of Theodolite for Traverse Surveying and 
Plotting the Work with minute accuracy by means of Straight Edge and Set 
Square only ; Levelling with the Theodolite, Casting-out and Reducing 
Levels to Datum^and Plotting Sections in the ordinary manner; setting-out 
Curves with the Theodolite by Tangential Angles and Multiples, with Right 
and Left-hand Readings of the Instrument: Setting-out Curves without 
Theodolite, on the System of Tangential Angles by sets of Tangents and Off- 
sets : and Earthwork Tables to 80 feet deep, calculated for every 6 inches in 
depth. By W. Davis Haskoll, C.E. With numerous Woodcuts. Fourth 
Edition, Enlarged. Crown 8vo, xas. cloth. 

"The book is veryhandy ; the separate tables of sines and tangents to every mlnsta win make 
it useftd for many other purposes, the genuine traverse tables existmg all the same."— ^M«m<cwi». 



" Every person engaged in en^eering field operations will estimate tlie importance of such a 
work and the amount of valuable tune which will be saved by reference to a set of reliable tables 
prepared with the accuracy and folness of those given in this volume."— .XtftfsMiy News, 

Levelling. 

A TREATISE ON THE PRINCIPLES AND PRACTICE OF 
LEVELLING. Showing its Application to purposes of Railway and Civil 
Engineering, in the Construction of Roads; with Mr. Telford's Rules for the 
same. By Frbdbrick W. Simms, F.G. S., M.InstC.B. Seventh Edition, with 
the addition of Law's Practical Examples for Setting-out Railway Curves, and 
Trautwinb's Field Practice of Laying-out Circular Curves. With 7 PJates 
and numerous .Woodcuts. 8vo, 8s. 64, cloth. *«* Trautwims on Corves 
may be had separate, 5s. 

'.IXS* *®^;!*?**'' 9° leveUing fai most of our engineering schools and coDeges."— J?Murf»M»r. 
The publidiers have rmdered a substantial service to the profession, especially to the younger 
members, by brmglng out the present edition of Mr. Simms'g useful work."— £»« *M«ri>v; 
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Triganafn€tri€€U Surveying, 

AN OUTLINE OP THE METHOD OP CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geographical and 
Topographical Maps and Plans, Military Reconnaissance, LeveUing, &c,, witb 
Usetnl Problems, Formula, and Tables. By Lieut.-General Fromb, R.B. 
Fourth Edition, Revised andpartly Re-written by Major General Sir Charlbs 
Wakrbh, G.C.M.G.,R.B. WiOk zg Plates and 1x5 Woodcute. Royal 8vo, x6s. 
cloth. 

"TiMiliBpleftcttbataftmra tdMon has been called for b tiw best tesUmony to Its merits* 
No wocds of pcajae bom us csb strenfthen the position so well end so steadily maiitfmtned by this 
wotk. Sir Charles Warren has revised the entire work, and made suchadditions as wen necessary 
to bring every portion of the contents up to tbt p r ese nt date." " 



Fieid Fortificatioiu 

A TREATISE ON FIELD FORTIFICATION, THE ATTACK 
OF FORTRESSES, MILITARY MINING, AND RECONNOITRING. By 
Colonel I. S. Macaulat, late Professor of Fortification in the R.MJi., Wool- 
wich« Sixth Edition. Crown 8vo, with separate Atlas of la Plates, i». cloth.. 

TunneUing. 

PRACTICAL TUNNELLING. Explaining in detaH the Setting- 
out of the works, Shaft-sinklngand Heading-driving, Ranging the Lines and 
Levelling underground, Sub-Excavating, Timbering, and the Construction 
of the Brickwork of Tunnels, with the amount of Labour required lor, and the 
Cost of, the various portions of the work. By Frbdbrick W. Simms, F.G.S., 
M.InstC.B. Third Edition, Revised and Extended by D. Kinnbar Clark, 
M.Inst C.E. Imperial 8vo, with ax Folding Plates and nnmeroos Wood 
Engravings, 30s. cloth. 

The estimation In which Mr. Sfanns's book on tunnening has been held for over thirty jrears. 
caimot be more truly expressed than in the words of the late Prof. Ranklne :— * The best source of in- 
formation on the subject of tunnels Is Mr.F. W. Simms's work on Practical TannelHng.' "'"ArchUect, 
" It has been rmrded from the first as a text-book of the subject. . . . Mr. Clark has added 
immensely to the value ol the book."— f^viffMr* 

Tra/m/ways and their Working. 

TRAMWAYS: THEIR CONSTRUCTION AND WORKING. 

Embracing a Comprehensive History of the System; with an exhaustive 
Analysis of the various Modes of Traction, including Horse-Power, Steam, 
Compressed Air, Electric Traction, &c. ; a Description of the Varieties of Roll- 
ing Stock : and ample DetaUsof Cost and Working Expenses. New Edition, 
Thoroughly Revised, and Including the Progress recently made in Tramway 
Construction, &c. &c. By D. Kimnbar Clark, M.Inst.C.tf. With numerous 
Illustrations. In One Volume, 8vo. \,In preparation. 

" AU Interested in tramways must refer to It, as all raOwSy engfaieers hare turned to the author's 
woffc ' Railway Machinery.'"— ^Mf^^^^fr. 

" An exhaustbe and practical work on tramways. In vdildi the history of this Und of locomo- 
tion, and a description and cost of Oa Tsrious modes of layln£ tramways, are to be found."— 
BuiUttng AVwr. 

"The best form of rails, the best mode of construction, and tiw best mechanical ^>pllancea 
are so fairiy indicated in the work under review, that any engineer about to construct a tramway 
win be enabled at once to obtain the practical information which will be of most senrice to him.' — 

AAnMfMrWMi 

Curves^ Tables for Setting-out, 

TABLES OP TANGENTIAL ANGLES AND MULTIPLES 
for Setting-oiU Curves from 5 to 800 Radius, By Albxandbr Bbazblby, 
M.InstC.B. Fourth Edition. Printed on 48 Cards, and sold in a cloth box, 
waistcoat-pocket sixe, 3s. 6d, 

" Each table is printed on a small card, which, befaig placed on the theodoDte, leaTOs the hands 
free to mantpntate tne instrumeitt— no smau advantage as re'gards the rapidity ct work."— Bnetnur. 

"Very handy ; a man may know that all his day's work must fall on two of these cardan whicb 
be puts b&o his own card-cassb and lesTes the rest behind."— WM«n«mm. 

Earthwork. 

EARTHWORK TABLES. Showing the Contents in Cubic 
Yards of Embankments, Cuttings, &c., of Heights or Depths up to an 
average of 80 feet. By Josbph Broadbbnt, C.E., and Francis Cam pin, C.E. 
Crown 8vo, 5s. cloth. 

" The way in which accuracy is attdned, by a simple division of each cross section into three 
elements, two in which are constant and one Tsuriable, is ingenious."— ^/A^mrMW. 
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Heatf ExpanHan hy» 

EXPANSION OF STRUCTURES BY HEAT. By John 
Kbii,t, CB^ lata of the Indian Public Works and Victorian Railway Depart- 
meatit Crown 8¥0, 3s. 6d. cloth. 

Summary of Contbnts. 



Section I. Formulas and Data. 
Section II. Mbtal Bars. 
Section III. Simplb Frames. 
Section IV. Complbx Frames and 

Platbs. 
Sectioo V. ThbrmalCohductitxtt. 



Section VI. Mbcramical Forcb of 

Hbat. 
Section VII. Worb of Expansion 

AND Contraction. 
Section VIII. Suspension Bridges. 
Section IX. Masonry Structures. 



** ThA afafi th« author has set bafbre him, viz.. to show tha affects of heat upon metallic and 
othar stnictiira8,.b a faMdable one, for this is a branch of physics up(» wtiich tha aaginaer or archl- 
tact can find liut Sttla reliable and comprehensive data in hoola.''—BuiU€r. 

** Whoever is conce m ad to know the effect of changes of temperature on sach structnres as 
1 biidgae and the like, coold not do better than consult Mr. Keily's ▼aliiable and handy 
i of the geomatxlcal principles inrolTed in these changes."— NSonCrMon. 



JSarthworkf Measurement of. 

A MANUAL ON EARTHWORK. By Alex. J. S. Graham, 
C.B. With nnmeroas Diagrams. Second Edition. x8mo, 2s. 6i. cloth. 



M 



A grant amoeat of ptactical infonnatlon, rery admirably arrang«d. and available for roof^ 
weU as fiK tiw more exact calailarioni required in the engineer's and contractor's 



Strains in Ironwork. 

THE STRAINS ON STRUCTURES OF IRONWORK: with 
Practical Remarks on Iron Construction. By F. W. Shbilos, M.Inst .C.S. 
Second Edition, with 5 Plates. Royal 8vo, 5^. cloth. 
The student cannot find a better Mttle book on this subject."— fi^iiMer. 

Cast Iron and other MetcOs, Strength of. 

A PRACTICAL ESSAY ON THE STRENGTH OF CAST 
IRON AND OTHER METALS. By Thomas Tredgold, C.E. Fifth 
Edition, including Hodgbinson's Experimental Researches. 8vo, its. cloth. 

Obiiqtse Arches, 

A PRACTICAL TREATISE ON THE CONSTRUCTION OF 
OBLIQUE ARCHES, By John Hart. Third Edition, with Plates. Im- 
perial OTO, 8s. doth. 

Girders, Strength of, 

GRAPHIC TABLE FOR FACILITATING THE COMPUTA- 
TION OF THE WEIGHTS OF WROUGHT IRON AND STEEL 
GIRDERS, €tc.t for Parliamentary and other Estimates. By J. H. Watsom 
fiucB, M.InstCE. On a Sheet, as. 6d, 
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MARINE ENGINEERINQ, SHIPBUILDING, 

N AVIQATION, e tc. 

Bocket'Booh for Naval Architects and Shipbuilder 8. 

THE NAVAL ARCHITECT'S AND SHIPBUILDER'S 
POCKET-BOOK of Formula,Rules,aHd Tables.and MARINE ENGINEER'S 
AND SURVEYOR'S Handy Book of Reference. By Clement Mackrow, 
Member of the Institntion of Naval Architects, Naval Draughtsman. Fifth 
Edition, Revised and Enlarged to 700 pages, with upwards of 300 Illustra- 
tions. Fcap., 103. 64. 8trongl> bound in leather. \Jmt published , 

Summary of Contents. 



SiGKS AND Symbols, Decimal Frac- 
tions.— Trigonometry. — Practical 
Geometry. — Mensuration. — Cen- 
tres AMD Moments op Figures. — 
Moments of Inertia and Radii of 
Gyration. — Algebraical Expres- 
sions for Simpson's Rules.— Me- 
chanical Principles. — Centre of 
Gravity.— Laws of Motion. — Dis- 
placement, Centre of Buoyancy. — 
Centre of Gravity of Ship's Hull. 
—Stability Curves and Metacen- 
tres. — Sea and Shallow-water 
Waves.— Rolling of Ships.— Pro- 
pulsion AND Resistance of Vessels. 
— Speed Trials. — Sailing, Centre 
OF Effort.— Distances down Rivers, 
Coast Lines. — Steering and Rud- 
ders OF Vessels. — Launching Cal- 
culations and Velocities.— Weight 
OF Material and Gear.— Gun Par- 
ticulars and Weight. — Standard 
Gauges. — Riveted Joints and Rivet- 
ing. — Strength and Tests op Mate- 
rials. '- Binding and Shearing 
Stresses, etc.— Strength of Shaft- 
ing, Pillars, Wheels, etc. — Hy- 
draulic Data, etc.— Conic Sections, 
Catenarian Curves.— Mechanical 
Powers, Work. — Board of Trade 
Regulations for Boilers and En- 
gines. — Board of Trade Regula- 
tions for Ships.— Lloyd's Rules 

" In these days of advanced knowledge a work like this is of the greatest value. It contains a 
vast amount of information. We unhesitatingly say that it is the most valuable compilation for its 
specific purpose that has ever been printed. No naval architect, engineer, surveyor, or seaman, 
wood or iron shipbuilder, can afford to be without this vroxk."^Nautt£ai Afagaxine. 

•* Should be used by all who are engaged in the construction or designs of vessels. . . . Win 
be found to contain the most useful tables and formulae required by shipbuilders, carefully collected 
from the best authorities, and put together in a popular and simple ioxm."— Engineer. 

"The profesrional shipbuilder has now, m a convenient and accessible form, reliable data for 
soMaff many of the numerous problems that present themselves in the course of hU work."— /rvw. 

Marine Engineering. 

MARINE ENGINES AND STEAM VESSELS (A Treatise 
on). By Robert Murray, C.E. Eighth Edition, thoroughly Revised, with 
considerable Additions by the Author and by George Carlisle, C.E., 
Senior Surveyor to the Board of Trade at Liverpool. i2mo, 5s. cloth boards. 

" Well adapted to give the young steamship engineer or marine engine and boiler maker a. 
general Introduction into his practical wot}iL."— Mechanical lV»rtd. 

" We feel sure that this thoroughly revised edition will continue to be as popular in the future: 
as it has been in the past, as, for its size, it contains more useful information than any similar 
U9»laait,"-~Industri€s. 

Electric Lighting of Ships* 

ELECTRIC SHIP-LIGHTING. By J. W. Urquhart, C.E. 
Crown 8vo, 7s* 6d. doth. For full description, see p. 24 



FOR Boilers. — Lloyd's Weight op 
Chains. — Lloyd's Scantlings for 
Ships.— Data op Engines and Ves- 
sels. -Ships' Fittings and Tests. — 
Seasoning Preserving Timber. — 
Measurement of Timber. — Alloys, 
Paints, Varnishes. — Data for 
Stowage. — Admiralty Transport 
Regulations. — Rules for Horse- 
power, Screw Propellers, etc.— 
Percentages for Butt Straps, etc. 
— Particulars of Yachts.— Masting 
AND Rigging Vessels. — Distances 
OP Foreign Ports. — Tonnage- 
Tables. — Vocabulary op French 
AND English Terms. — English 
Weights and Measures. — Foreign 
Weights and Measures. — Decimal 
Equivalents. — Foreign Money.— 
Discount and Wage Tables.— Use- 
ful Numbers and Ready Reckoners 
— Tables of Circular Measures.— 
Tables of Areas of and Circum- 
ferences OP Circle^. — ^Tables of 
Areas op Segments of Circles.— 
Tables of Squares and Cubes and 
Roots of Numbers. — Tables of 
Logarithms op Numbers.— Tables 
OF HyperbolicLogarithms. — Tables 
OF Natural Sines, Tangents, etc.- 
Tables op Logarithmic Sines, 
Tangents, etc. 
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Bocket-BooU for Marine JSngineers* 

A POCKET-BOOK OP USEFUL TABLES AND FOR- 
MULJB FOR MARINE ENGINEERS. By Frank ProctoRi A.I.N.A. 
Third Edition. Royal jamo, leather, gilt edges, with strap, 45. 



"We feconunenid It to our readers as going far to supply a lonp-felt wam."— JVovia/ Scimctm 
A nuMt uieiul compaaion to all uariae e ngio0tn,"-^mited Serviet Goju/tg, 



•• 



Introduction to Marine Engineering. 

ELEMENTARY ENGINEERING : A Manual for Young Marine 
Enginun and Apprentices, In the Form of Questions and Answers on 
Metals, Alloys, Strength of Materials, Construction and Management ot 
Marine Engines and Boilers, Geometry, &c. &c. With an Appendix of Useful 
Tables. By John Shbrrkn Brewer, Government Marine Surveyor, Hong- 
kong. Second Edition, Revised. Small crown 8vo,'3s. cloth. 
** Contaias much valuable Informatioii for the class for whom ft is intended, especially in the 

Chapters on the management of boilers and engines."— A'<>M/tias/ MagaKirtt, 
" A usefid introduction to the more elat>orate text-\>ooks."—ScotsmaH. 
" To a student who has the requisite desire and resolve to attain a thorough knowledge, Mr. 

Brewer offers decidedly useful help. "—Ath€naum, 

Navigation* 

PRACTICAL NAVIGATION, Consisting of The Sailor's 
Sea-Book, by Jambs Greenwood and W. H. Rossbr? together with the 
requisite Mathematical and Nautical Tables for the Workmg of the Problems, 
by Henry Law, C.E., and Professor J. R. Younq. ' Illustrated. lamo, 7$« 
stroagly half-bound. 

Drawing for Marine Engineers, 

LOCKIES MARINE ENGINEER'S DRAWING -BOOK. 
Adapted to the Requirements of the Board of Trade Examinations. By 
John Lockib, C.E. With aa Plates, Drawn to Scale. Royal Svo, 3s. 6a. 
cloth. (yttst published. 

•• The student who learns from these drawing will hare nothing to unlesLm."^EH£rineeK 
*' The examples chosen are essentially practical, and are such as should prove of sendee to 
-engineers generally, wliile admirably fulfilling their specific purpose."— JKfcAani^a/ IFortd. 

SaUmahing, 

THE ART AND SCIENCE OF SAILMAKING. By Samuel 
B. Sadler, Practical Sallmaker, late in the employment of Messrs. Ratsey 
and Lapthorne, of Cowes and Gosport. With Plates and other Illustrations. 
Small 4to, xaj. 6d. cloth. [Just published. 

Summary- of Contents. 
Chap. I. The Materials used and 



their Relation to Sails. — II. On 
THE Centre of Effort.— III. On 
Measuring.— IV. On Drawing.— V. 
On the Number of Cloths required. 



—VI. On Allowances.— VII. Calcu- 
lation OP Gores.— VIII. On Cutting 
Out.— IX. On Roping.— X. On Dia- 
gonal-Cut Sails.— XI. Concluding 
Remarks. 



"This work is very ably written, and is illustrated bv diagrams and carefully-worked calcula- 
tions. The work should be in the hands of every sailmaker, whether employer or employed, as it 
cannot fail to assist them in the pursuit of their important avocations."— Tj/tf of Wight Herald. 

" This extremely practical work gives a complete education in all the branches of the manu- 
facture, cutting out, roping, seaming, and goring. It is copiously illustrated, and will form a first- 
rate text-book and voSiw,— Portsmouth Times. 

" The au Jior of this work has rendered a distinct service to all interested in the art of saO- 
making. The subject of which he treats is a congenial one. Mr. Sadler is a practical sailmaker. 
and has devoted years of careful observation and study to the subject ; and the results of the 
^experience thus gained he has set forth in the volume before us." — Steamship. 

Chain Cables* 

CHAIN CABLES AND CHAINS. Comprising Sizes and 
Curves of Links, Stads, &c., Iron for Cables and Chains, Chain Cable and 
Chain Making, Forming and Welding Links, Strength of Cables and Chains, 
Certificates for Cables, Marking Cables, Prices of Chain Cables and Chains, 
Historical Notes, Acts of Parliament, Statutory Tests; Charges for Testing, 
List of Manufacturers of Cables, &c. &c. By Thomas W. Traill, P.B.R.Nr, 
M. Inst. C.B., Engineer Surveyor in Chief, Board of Trade, Inspector ok 
Chain Cable and Anchor Proving Establishments, and General Superin- 
tendeat, Lloyd's Committee on Proving Establishments. With nnmeroos 
Tables, Illustrations and Lithographic Drawings. Folio, £2 as. dotb, 
bevelle-1 boards. 

a n«™2-2i"ft!?«* ^2^ ■«nount of valuable Information. Nothing seems to be wanting to make It 
a complete and standard work of reference on the sabject."-;V«irfei/ Ma^xine, 
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MININQ AND METAL LURGY, 

M^MiUferous Mining in the United KingOom* 

BRITISH MINING : A Treatise on the History, Discovery, Practical 

Development^ and Future Prospects of Metalliferous Mines tn the United King- 

dom. By Robert Hunt, F.R.S., Keeper of Mining Records ; Editor of 

*' Ure's Dictionary of Arts, Manufactures, and Mines, &a Upwards of 950 

pp., with 230 Illostrations. Second Edition, Revised. Super-royal ^\o. 

j^aas. cloth. - 

"One of tbe most valuable works of reference of modem times. Mr. Hunt, as keeper of minliic 

cecords of the United Kingdom, has had opportunities for such a task not ei\)oyed by anyone else, 

and has evidently made the most of them. . . . The language and style adopted are good, aad 

tbfr treatment of the various subjects laborious, conscientious, and scitatsSic"-^EngiHetHn^, 

"The t>ook is, in fact; a treasure-house of statistical information on mininsr subjects, and we 
know of no other work embodying so great a mass of matter of this kind. Were this the only 
me^t^ef Mr. Hunt's volume, it would be sufficient to render it indispensable in tbe library of 
eveiyone interested In the development of the mining and metalluigical industries of this comtry.' 
— Atherueum, 

^ *' A mass of information not elsewhere available, and of the greatest value to those who nair 
be interested in our great mineral industries."— £>^fi»«er. 

MetaUiferotis Minerals and Mining. 

A TREATISE ON METALLIFEROUS MINERALS AND 
MINING. By D. C. Davies, F.G.S., Mining Engineer, Ac, Author of "A 
Treatise on Slate and Slate Quarrying," Fifth Edition, thoroughly Revised 
and much Enlarged, by his Son, E. Henry Davies, M.E., F.G S. with about 
150 Illustrations. Crown 8vo, X2S. 6d, cloth. [Just published. 

'.'Neither the practical miner nor the general reader interested ia mines canhave a better book 

Cor his companion and his guide."— ifintn^ journal. \Minifi£r fVorU, 

 "We are dding our readers a service m calling feheir attention to this valuable work. "— 
" A book that will iiot only be useful to the geologist, the practical miner, and the metallurgist 

t)Ut also, verjr interesting to the general pubIic«"—/r(7/2. 

" As a mstory of the present state of mining throughout the world this book has a resl vaht^, 

and it siq>plies an actual •m2xA,"—Ath«iutum. 

Ea/rthy Minerals and Mining* 

A TREATISE ON EARTHY &- OTHER MINERALS AND 
MINING. By D. C. Davies, F.G.S., Author of *' Metalliferous Minerals," 
&c. Third Edition. Revised and Enlarged, by his Son, E. Henry Davies, 
M.E., F.G.S. With about zoo lUusts. Cr. 8vo, 125. 6d. cl. [Just published. 
••We do not remember to have met with any English work on mining matters tliatcoiiti^ 

tbe same amount of information packed in equally convenient form."'— Acaaiefny. 

" We should be inclined to rank it as' among the very best of the handy technical and trades 

manuals which have recently appeared."— ^riMrA Qttarteriy lUview. 

Mining Machinery. 

MACHINERY FOR METALLIFEROUS MINES, including 
Motive Power, Haulage, Transport,!and Electricity as applied to Mining. 
By E. Henry Davies, M.E., F.G.S., &c. &c. [/» preparation. 

Underground Pumping Machinery. 

MINE DRAINAGE. Being a Complete and Practical Treatise 
on Direct-Acting Underground Steam Pumping Machinery, with a Descrip- 
tion of a large number of the best known Engines, their General Utility and 
the Special Sphere of their Action, the Mode, of their Application, and 
their merits compared with other forms of Pumping Machinery. By Stephen 
MiCHELL. 8vo, 152. cloth. 
"Will be highly esteemed b^ coHIery owners and lessees, mining engineers, and students 

generally who require to be acquamted with the best means of securing the drainage of mines. It 

is a most valuable work, and stands almost alone in the literatiure of steam pumping machinery."— 

(Mlitry Guardian, 

" Much valuable Information Is given, so that the book Is thoroughly worthy of an extensive 

circulation amoi^fst practical men and purchasers of machinery."— Afs»>M;^ 'Journal, 

Mining Tools, 

A MANUAL OP MINING TOOLS, For the Use of Mine 
Managers, Agents, Students, &c. By William- Morgans, Lecturer on Prac- 
tical Mining at the Bristol School of Mines. x2mo, 2s. 6d. cloth limp. 

ATLAS OF ENGRAVINGS to Illustrate the above, contain- 
ing 235 Illustrations of Mining Tools, drawn to scaler 4to, 45. 6d, cloth. 
**€tnd(fiils.in the science of minii^, and overmen, captains, manages, and viewers may gain 

practical knowledge and useful hints by the study of Mr. Moigans' majuiaL'—CoUiety Guardian. 
^'-A> valuable woik, which will ttad materiaUy to improve our mining V&tnSxact:'— Mining 

y^umat. 



20 CROSBY LOCKWOOD «• SON 'S CATALOGUE. 



Prospecting for Gold and other Metals, 

THE PROSPECTOR'S HANDBOOK: A Guide for the Pro- 
spector and Traveller in Search of Metal-Bearing or other Valuable Minerals. 
By J. W. Amdbrson, M.A. (Camb.), F.R.G.S., Author of "Fiji and New 
Caledonia." Fifth EditioDt thoroughly Revised and Enlarged. Small 
crown 8vo, 31. 6d. cloth. 

*' will supply a mach felt want, etpedally tmoog Cotonbta^ In whose way are so often Uirowa 
many mineralo^cal specimens the Tafiie of which it is difficult to determme/'— ^«vi£Mer. 

"How to find commercial minerals, and how to identify them when they are found, ase die 
leadittff points to which attention is directed. The author has manag^ed to pack as much practical 
detail mto his pages u would supply ma terial for a book three times its size. '^iiiHit%g yotirt%ttt» 

Mining Notes and Formulas. 

NOTES AND FORMULM FOR MINING STUDENTS, By 

10HN Hbrman Merivalb, M.A., Certificated Colliery Manager, Professor of 
fining in the Durham College of Science, Newcastle-upon-Tyne. Third 

Edition, Revised and Enlarged. Small crown 8vo, ss. 6d. cloth. 

*' Invaluable to anyone who Is working up for an examination on mining subjects."— /rv» and 
C^o/ TTodts Review, 

** The author has done his work In an ezceedlng:ly creditable manner, and has produced a book 
that will be of service to students, and those who are practically engaged in mining operations."— 
Engineer, ^ ^ 

*' A vast amount of technical matter of die utmost Talue to nUning engineers, and of coosideff. 
able interest to students."— JcXuw/maj^lrr. 

Miners^ and Metallurgists^ JPocket^Book, 

A POCKET-BOOK FOR MINERS AND METALLURGISTS. 
Comprising Rules, Formulae, Tables, and Notes, for Use in Field and Office 
Work. By F, Dan vers Power, F.G.S., M.E. Fcap. 8vo, os. leather, gilt 
edges. Jjust pi^lished. 

" The book seems to contain an immense amount of useful infonnation in a small space, and no 
doubt will prove to be a valuable and handy book for mining engineers." — C.LE NEVE FOSTER,£sq. 

" Miners and metallureists will find m this work a useful vade-memnt containii^ a mass of 
rules, formulae, tables, anavarious other information, the necessity for reference to which occurs in 
their daily duties."— /fvn. 

" A marvellous compendium which every miner who desires to do work rapidly and well should 
hasten to buy."— A«</rM/A Times. 

"Mr. Power has succeeded in producing a pocket-book which certainly deserves to become 
the engineer's tfade-ntecum."'-MechaHicanVorld. 

Mineral Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COMPLETE 
GUIDEt comprising a Treatise on Improved Mining Surv^ing and the Valua- 
tion of Mininfi Properties, with New Traverse Tables, By Wm. Lintbrh, 
Mining and Civil Engineer. Third Edition, with an Appendix on " Magnetic 
and Angular Surveying/' with Records of the Peculiarities of Needle Dis- 
turbances. With Four Plates of Diagrams, Plans, &c. zsmo, 4s. cloth. 
" Mr. Liotem's book forms a valuable and thoroughly trustworthy guide."- /rm and Coal 

Trades Review. 

" This new edition must be of the highest value to colliery surveyors, proprietors, and mana* 

gers."— CM/ftcry Guardian. 

Asbestos and its Uses* 

ASBESTOS: Its Properties, Occurrence, and Uses, With some 
Account of the Mines of Italy and Canada. By Robert H.Jones. With 
Eight Collotype Plates and other Illustrations. Crown Svo, 125. 6d, cloth. 

" An interesting and invaluable work."— C<7//x^rv Guardian. 

** A valuable addition to the architect's and engineer's ]ibTaxy."—Buiidin£ News. 

Explosives. 

A HANDBOOK ON MODERN EXPLOSIVES. Being a 
Practical Treatise on the Manufacture and Application of Dynamite, Gun* 
Cotton, Nitro-Glycerine, and other Explosive Compounds. Including the 
Manufacture of Collodion-Cotton. By M. Eissler, Mining Engineer and 
MetallurRical Chemist, Author of " The Metallurgy of Gold," " The Metal- 
lurgy of Silver," &c. With about 100 Illusts. Crown Svo, 10s, 6d. cloth. 

"Useful not only to the miner, but also to officers of both services to whom blasting and the 
«se of explosives generally may at any time become a necessary auxiliary."— Wo/Mfv. 

* A veritable mine of information on the subject of explosives employed for military, minimr 
9ndhl^mgpurpoats."— ^rmy and Navy Gagette. *• •« 

" The book is deaily written. 1 
one that should be found of great ser 
the use of explosives."— ^/A«»«Mm. 



-.«-> ♦,.-♦ eK»..i^ w- i- J ,- -*" *s a whole, we consider it an excellent fittle book and 

tt^,Sf o&«£St^"_ J*/£**!ff^^ *« "»^«« ^d o^«s "^^0 "« engaged in workrwpiiiiqr 
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Colliery Management. 

THE COLLIERY MANAGER'S HANDBOOK: A Compre- 
-heasive Treatise on the Laying-oat and Working of Collieries, Designed as 
a Book of Reference for Colliery Managers, and for the Use of Coal-Mining 
Students preparing for First-class Certificates. By Caleb Pambly, Mining 
Engineer and Surveyor: Member of the North of England Institute of 
Mining and Mechanical Engineers ; and Member of the South Wales Insti- 
tute of Mining Engineers. With nearly 500 Plans, Diagrams, and other 
niostrations. Medium 8vo, about 600 pages. Price £1 5s. strongly bound. 

Summary of Contents. 



Geology. — Search for Coal.— 
Shaft Sinking. — Fitting Up the 
Shaft and Surface Arrangements. 
— ^Stbam Boilers and their Fit- 
tings. — ^Timbering and Walling. — 
Narrow Work and Methods of 
Working.— Underground Convey- 
ance.— Drainage.— The Gases met 
with in Mines; Ventilation.— On 



the Friction of Air in Mines.— 
Surveying and Planning.— Safety 
Lamps and Firb-Damp Detectors.— 
Sundry and Incidental Operations 
AND Appliances. — Miscellaneous 
Questions and Answers. 

Appendix : Summary of Report of 
H.M. Commissioners on Accidents 
IN Mines. 



*♦* Opinions of the Press. 

" Mr. Pamely has not only gfiven us a comprehensive reference book of a very high order, 
suitable to the requirements of mininf engineers and colliery managers, but at the same time has 
provided mining students with a class-book that is as interesting as it is instructive."— C^/A^ry 
Managtr. 

" Sf r. Pamely's work is eminently suited to the purpose for which it is intended—being clear, 
interesting, exhaustive, rich in detail, and up to date, giving descriptions of the very latest 
■aachines in every department. . . . Aminingengineer could scarcely go wrong who followed 
this wor\i."—CoUiery Guardian. 

" Th^ is the most complete ' all round ' work on coal-mining published in the English 
language. ... No library of coal-mining books is complete wiuout it."—CcUiery Engineer 
(Scranton, Pa^, U.S.A.). 

" Mr. Pamely's work is in all respects worthy of our admiration. No person in any responsiblo 
position connected with mines should be without a copy."— fVestmi/tster Review. 

Coal and Iron. 

THE COAL AND IRON INDUSTRIES OP THE UNITED 
KINGDOM, Comprising a Description of the Coal Fields, and of the 
Principal Seams of Coal, with Returns of their Produce and its Distribu- 
tion, and Analyses of Special Varieties. Also an Account of the occurrence 
of Iron Ores in Veins or Seams ; Analyses of each Variety ; and a History oi 
the Rise and Progress of Pig Iron Manufacture. By Richard Meade, Assistant 
Keeper of Mining Records. With Maps. 8vo, £1 8s. cloth. 
"Tlw book Is one wnich must find a place on the shelves of all Interested in coal and Iroa 

Dfoduction, and in the iron, steel, and other metallurgical industries."-— f^^^'iteMr'. 

**0f this book we may unreservedly say that it is the best of Its class which we hare ever met. 

... A book of rrference which no one engaged in the iron or coal trades should omit from hie 

library."— /fw» and Coal TnuUs Review, 

Coal Mining. 

COAL AND COAL MINING: A Rudimentary TreaHse on. By 
the late Sir Warington W. Smyth, M.A., F.R.S., &c.. Chief Inspector of the 
Mines of the Crown. Seventh Edition, Revised and Enlarged. With 
numerous Illustrations, xamo, 45. cloth boards. 

" As an outline is given of every known coal-field hi this and other countries^ as well as of the 
principal methods of working, the book wOl doubtless interest a Tery large number of readers.*— 

Subterraneous Surveying. 

SUBTERRANEOUS SURVEYING, EUmentary and Practical 
Treatise on, with and without the Magnetic Needle. By Thomas Fen wick, 
Surveyor of Mines, and Thomas BakeRj C.E. lUust. zamo, 3s. cloth boards. 

Granite Quarrying. 

GRANITES AND OUR GRANITE INDUSTRIES. By 
George F. Harris, F.G.S., Membre de la Soci£t£ Beige de G^ologie, Lec- 
turer on Economic Geology at the Birkbeck Institution, &c. With Illustra- 
tions. Crown Svo. 2S. 64. cloth. 
" A dearly and weU-wntten manual for persons engaged or interested In the granite Industry." 

" " An taiteresting work, which will be deservedly esteemed."— CoZ/teo' Guardian. 

" An exceedingly interesting and valuable monograph on a subject which has hitherto received 
unaccountably Uttle attention in the shape of systematic literary tseatmvat."— Scottish Leader, 
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Oold, MetaUurgy of. 

THE METALLURGY OF GOLD : A Practical Treatise on the 
Metallurgical Treatment of Gold-bearing Ores. Including the Processes of 
Concentration and Chlorination, and the Assavine, Melting, and Refining of 
Gold. By M. Bisslxr, Mining Engineer and Metailtir|ncal Chemist, formerly 
Assistant Assayer of the U. S. Mint, San Francisco. Third Edition, Revised 
and greatly Enlarged. With 187 Illustrations. Crown 8vo, X2s. 6J. cloth. 
*'Tbb book tiiorouclilydeserres Its tide of ■* Practical Treatise.' The idiole process of gtM 



w^miiig; tmrn the Iweafing of the quartz to the assay of die bolHaii, k described in clear and 
wtdmr narradTe and with mnch, but not too much, fuuieas of detaO."— Se^MrdSoy Review. 

** The work Is a storehouse of infannation and valuable data, and we stroncly recommend it to 
aU proterional men engaged la the gold-mining industry."— lATAv^yif y«MrM«A 

SUver, MetaUnrgy of. 

THE METALLURGY OF SILVER : A Practical Treatise on 
the Amalgamation, Roasting, and Liti^4ation of Silver Ores. Including: the 
Assaying, Melting and Refining, of Silver Bnllion. By M. Eisslsr. Anther 
of "The Metallurgy of Gold,'* &c. Second Edition, Enlarged. With 150 
lUnstrations. Crown 8vo, zos. 6d. cloth. 
" A practical treatise, and a technical work whidi we are convinced will supply a lon|f-fek want 

amongst practical men. and at the same time be of value to slud^ts and otliers mdu ectly connected 

with the industries."— Aft«<»^ ^ourttal. 

" From first to last the book is thoroitgUy sound and rtXUtAe.''-^oiUety GuardUm, 

" For chemists, practical miners, assayers, and investors aHke. we do not know of any work 

en the sul^ect so handy and yet so comprehensive."— C^Aur/vsp HeraUL 

Leadf MetaUnrgy of. 

THE METALLURGY OF ARGENTIFEROUS LEAD: A 
Practical Treatise on the* Smelting of Silver-Lead Ores and the Refining of 
Lead Ballion. Including Reports on yarioos Smelting Establishments and 
Descriptions of Modem Smelting Furnaces and Plants in Etirope and 
America. By M. Eisslbr. M.B., Author of "The Metallurgy of Gold,".&c 
Crown 8vo, 400 pp., with 285 Illustrations, 12s. 6d. cloth. 

" This is a very good hook."— CMiefy Guardian, 

" The numerous metallurgical processes, which are fully and extensively treated of, embrace 
all the stages experienced in tne passage of the lead from the various natural states to its issue 
from the refinery as an article of commttct."— Practical Brtfinter. 

"The present volume fully maintains the reputation of the author. Those who wish to obtain 
a thorough insight into the present state of this industry cannot do better than read this volume, 
and ail mming engineers cannot fail to find many useful hints and suggestions in }ei"— Industries. 

" It Is most carefully written and illustrated with capital diawings and diagrams. In fact, it is 
the work of an expert for experts, by whom it will l>e priced as an indispensable text-book. "~ 
BriiM Mercury. 

Iron, Metallurgy of. 

METALLURGY OF IRON. Containing History of Iron Mann, 
facture, Methods of Assay, and Analyses of Iron Ores, Processes of Manu- 
focture of Iron and Steel, &c. By H. Bauerman, F.G.S. AJl,S.M. With 
numerous Illustrations. Sixth Edition, Revised and Enlarged. z2mo, 
5s. 6d, cloth. 

" Carefully written, it has the merit of brevity and conciseness, as to less important pdnts, 
while all material matters are very fully and thoroughly entered into. 'Standard. 

Iron Mining. 

THE IRON ORES OF GREAT BRITAIN AND IRELAND : 
Their Mode of Occurrence, Age, and Origin, and the Methods of Searching 
for and Working them, with a Notice of some of the Iron Ores of Spain. 
By J. D. Kendall, F.G.S., M.E. Crown 8vo, with lUusts., zSs. cloth. 

[Nearly rtady. 
Summary of Contents, 

The Early Working of Iron Ore. 



—The Haematite Deposits of West 
Cumberland and Furress. — The 
Iron Ores op Cornwall, Devon, 
and West Somerset. — The Limon- 
iTB OF THE Forest of Dean and 
South Wales. -The Siderite and 
Limonitb of Alston and Weardalb. 
The Argillaceous Ironstones of 
the Carboniferous Rocks. — The 



Iron Ores of the Secondary Rocks. 
—The Iron Ores of Antrim. — Some 
OF THE Iron Ores of Spain.— The 
Age and Origin of Iron Orb De- 
posits. — Searching for and Work- 
ing Iron Ores.— Working Costs and 
Selling Piiices.— Rents, Royalties, 
Way-leaves, &c. — Epitomes of 
Leases, &c. Ac. 



ELECTRICITY. ELECTRICAL ENGINEERING, ite. 83 
ELECTSiaTT, ELECTRICAL ENGINEERING, ete. 

Electrical Bngineertng. 

THE ELECTRICAL ENGINEER'S FOCKET-BOOK OP 
UODERN RULES, FORMULM, TABLES, AND DATA. Bj H. R. 
KiuPE, M.lnsI.E.E., A,M.InBtC.E., TcctiDical Officer, Posial -TeiefrBiiba, 
Author of "A Kudbook of ElecUical TeeUag." &c. Second Edition, 
iharoughlj Revised, «ith Addition!. With nnmeious lUnsiraiiosa. Raiaj 
3imo, oblonit. Ji. leather. [JuU publiihid. 



Electric Lighting. 

ELECTRIC LIGHT FITTING : A Hanilbook lor Working 

Elecltical EnKineeii. embodyiDB Pcacticil Nateg on Initsllallon Manan- 
ment. Bji John W. Urquhaht, Electrician, Authocof "Elsclrio Ligbt,'' Ac. 
With noineroua Hlnsltatione. Ciowo Bvo, 51, cloih. 






'a^is 



Electric Light, 

ELECTRIC LIGHT : Us Prodiulkii anil Use. Embodying Plain 
Dlrectiona tor the Treatment of Dyniuno-Blecltic MaehineB, Batteries, 
Aocumulalora, and Electric Lamps. By J. W. Ubouihrt. C.E.. Anthoi of 
"Electric Light FUtiaB," '■ Eleclroplaliag." &c. Fiflli Edition, larefolly 
Revised.wichLiugsAdditionsandifilllusttalioni, Crown 8vo, 71; U. dolb. 



Construction of Dynamos, 

DYNAMO CONSTRUCTION : A PracHcal Handhooi for tht Ust 
0/ Snei»rir Ccnslmctors and BUcttitiaxs-in-CliaTct. Embracms Frame- 
work finildlng, Field Magnet and Armatuie Wln<niig and Grouping, Com- 
ptmnding Ac. With Eumples of leading English. American, and Conti- 
nental Dnianias and Moiari. By }. W. TJiqubabt, Anihor of "Electric 
Light." "Electric Light FitUag," Ac. With upwards of 100 Illuilralloni. 
Crovn B>o, 71. M. cloth. [Jul publbhed. 

" The auttior daatl with hti vit^Jed m  Itjts 10 populu u to vaka^ii lolnvs a >inHn»fA ml 
mat pncllca] tbIub to BiiginMrMqurictan *pd gjoarkiiuia in chargn af li^jhtliij i w li n j Bf N M .'^— 
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Electric Lighting of Ships. 

ELECTRIC SHIP.HGHTING : A Handbook on the Practical 
Fitting and Running of Ship's Electrical Plant. For the Use of Shipowners 
and Builders, Marine Electricians, and Sea-goine Engineers in Charge. By 
J. W. Urqurart, C.B., Author of ** Electric Light,'^ &c. With numerous 
Illustrations. Crown 8vo, 7s. &/. cloth. \Just publishtd. 



ibject of ship electric lu^htin^ is one of vast impoftance In these days, and Mr. Urqu- 
'. hiffhly complimented tor placing; such a valuable work at the service of the practical 
tiictan. "—rJk< Steamship. 



" The sul 
hart is to be I 
nufine electrician."— rit/ Steamship. 

" Distinctly a book which of its kind stands almost alone, and for which there should be a 
demand."— ^i^cTrias/ Review. 

XSLectric Lighting, 

THE ELEMENTARY PRINCIPLES OP ELECTRIC LIGHT- 
ING, By AuM A. Campbbll Swimtom, Associate I.E.B. Second Edition, 
Enlarged and Revised. With 16 Illustrations. Crown 8vo, is. 6d. cloth. 
"Anyone who de^res a short and thoroagrhly dear espositioa of the etementaiy principles of 
alectric-lvhtiaff cannot do bettar than read this little wo^.'^—Brmffifrd Otservir, 

JDynamic Electricity. 

THE ELEMENTS OF DYNAMIC ELECTRICITY AND 
MAGNETISM. By Philip Atkinson, A.M., Ph.D., Author of " Elements 
of Static Electricity," " The Elements of Electric Lighting," &c. &c. Crown 
8vo, 417 pp., with lao Illustrations, los. 6d. cloth. 

I>ynanio Construction. 

HOWTOMAKEA DYNAMO : A Practical Treatise for Amateurs. 
Containing numerous Illustrations and Detailed Instructions for Construct- 
ing a Small Dynamo, to Produce the Electric Light. By Alfrbd Crofts. 
Fourth Edition, Revised and Enlarged. Crown 8vo, 2S. cloth. [Just published. 

"The instructions given m this unpretentious little book are sufficiently dear and explidt to 
enable any amateur mechanic possessed of average skill and the usual tools to be found in an 
amateur's workshop, to build a practical dynamo taaiciun9."—EUariciaH, 

Text Book of Electricity. 

THE STUDENTS TEXT-BOOK OP ELECTRICITY. By 
Hbnrt M. Noad, Ph.D., F.R.S. New Edition, carefully Revised. With 
Introduction and Additional Chapters, by W. H. Preecb, M.I.C.E., Vice- 
President of Society of Telegraph Engineers, &c. With 470 Illustrations. 
Crown 8vo, 12s. 6d. cloth. 

" We can recommend Dr. Noad's book for dear styles great range of subject; a good index, 
and a plethora of woodcuts. Such collections as the present are indispensable. —^M^f^trMw. 

"An admirable text*book for every student — beginner or advanced — of electricity."-* 
SMfiHeerit$£. 

Electricity. 

A MANUAL OP ELECTRICITY: Including Galvanism, Mag- 
neUstn, Dui-Magnetism, Electro-Dynamics, Magno-Electricity, and the Electric 
Telegraph. By Henry M. Noad, Ph.D., F.R.S., F.C.S. Fourth Edition. 
With 500 Woodcuts. 8vo, £t 45. cloth. 

*«* This is the original work of Dr. Noad {published in 18^9) ubon which the 
Student's Text-Book {su above) may be satd to be founded. Very few copies 
of it are left, 

A New Dictionary of Electricity. 

THE STANDARD ELECTRICAL DICTIONARY, A Popu- 
lar Dictionary of Words and Terms Used in the Practice of Electric Engi- 
neering. By T. O'Connor Sloane, A.M., Ph.D., Author of "The Arithmetic 
of Electricity," &c. Cr. 8vo, 630 pp., 350 Illusts., 125. 6d, cl. [,j^t published, 
tHom.—The purpose of this work is to Present the public with a concise and 
practical book of reference, . . . Each title or subject is defined once in the text, 
and where a title %s synonymous with one or more others the definition is given 
under one title, and the others appear at the foot of the article as synonyms. The 
work comprises upwards of 3,000 definitions, and will be found indispensable by ail 
who are interested in electrical science and desire to keep abreast with the progress 
of the times. 

'^';-^ An enCTrclopaedia of electrical science in the compass of a dictionary. The information 
given Is so'ind and clear. The book is weU printed, weU ifiustrated, and weU up to date, and may 
Tie .onfidently recommended."— J7Mi/<f«n — »,«*.« «j«j 



Arches. — IX. Domes, Spires. — X. 
Buttresses, Shorino, Retaining 
Walls, Foundations. — XI. Effect 
OF Wind on Buildings. — XII. Mis- 
cellaneous Examples and Solu- 
tions. 
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ASOHITE OTURE, BUILD ING, eto. 
Sir Wm. Chambers's Treatise on Civil Architecture, 

THE DECORATIVE PART OF CIVIL ARCHITECTURE, 
By Sir William Chambers, F.R.S. With Portrait, lUastrations, Notes, and 
an Examination of Grecian Architecture, bv Joseph Gwilt, F.S.A. Revised 
and Edited by W. H. Lbbds, with a Memoir of the Author. 66 Plates, 4to, 
2is. cloth. 

Mechanics for Architects. 

THE MECHANICS OF ARCHITECTURE : A Treatise on 
Applied Mechanics, especially Adapted to the Use of Architects. By E. W. 
Tarn, M.A., Author of " The Science of Building," &c. Illustrated with 
125 Diagrams. Crown 8vo, 75. 6d. cloth. lJi*st published. 

Summary of Contents. 
Chap. I. Forces in Equilibrium. — 
II. Moments of Forces.— III. Centre 
OF Gravity.— IV. Resistance of Ma- 
terials to Stress. — V. Deflection 
of Beams. — VI. Strength of Pil- 
lars.— VII, Roofs, Trusses.— VIII. 

Villa ArchitecturCm 

A HANDY BOOK OF VILLA ARCHITECTURE: Being a 
Stna of Designs for Villa Residences in various Styles. With Outline 
Specifications and Estimates. By C. Wickbs, Architect, Author of "The 
Spires and Towers of England," &c. 61 Plates, 4to, £1 iis, 6d. half-morocco, 
gilt edges. 

** The whole of the designs bear evidence of their being the work of an artistic architect, and 
they wiQ prove very valuable and suggestive."— ^Mi/dftMs^ JvitM, 

Text-Book for Architects. 

THE ARCHITECTS GUIDE: Being a Text-Book of Useful 
Information for ArckitectSt Engineers, Surveyors, Contractors, Clerks of 
Works, &c. &c. By Frederick Rogers, Architect, Author of "Specifi- 
cations for Practical Architecture," &c. Second Edition, Revised and 
Enlarged. With numerous Illustrations. Crown 8vo, 6s. cloth. 
" As a text-book of useful loformatlon for architects, engineers, surveyors, &c., it would Im 
bard to find a liandier or more complete little volume."— Jton^ft^ 

Taylor and Cresy's JRome. 

THE ARCHITECTURAL ANTIQUITIES OF ROME. By 
the late G. L. Taylor, Esq., F.R.I. B.A., and Edward Cresy, Esq. New 
Edition, thoroughly Revised by the Rev. Alexander Taylor, M.A. (son of 
the late G. L. Taylor, Esq.), Fellow of Queen's College, Oxford, and Chap- 
lain of Gray's Inn. Large folio, with 13c Plates, 3^3 3s. half-bound. 
" Taj^or and Cresy's work has from its first publication been ranked among those professional 
t)00ks which cannot be bettered. ... It would be difiicult to find examples of drawings, even 
among those of the most painstaking students of Gothic, more thoroughly worked out than are the 
•ne hundred and tliirty plates in this volume."— ^reAAKcT. 

Linear Perspective, 

ARCHITECTURAL PERSPECTIVE: The whole Course and 
Operations of the Draughtsman in Drawing a Large House in Linear Per- 
spective. Illustrated by 39 Folding Plates. By F. O. Ferguson. Demy 
8vo, 3s. 6d. boards. rjust published. 



*' In a series of graphic illustrations of the actual processes the author shows the practical part of 
the art. It is all so easy and so clear that a child could follow him, and generations of students yet 
unborn will bless the name of Ferguson. . . . It is the most intelligible of the treatises on this 
ill-treated subject that I have met with."— E. INGRESS BBLL, Esq., in the R.I.B.A. youmal. 

Architectural Drawing. 

PRACTICAL RULES ON DRA WING, for the Operative Builder 
and Young Student in Architecture, . By George Pynb. With 14 Plates, 4tO| 
7S. 64. boards. * 

Vitruvius' Architecture. 

THE ARCHITECTURE of MARCUS VITRUVIUS POLLIO. 
Translated by Joseph Gwilt, F S.A., F.R.A.S. New Edition, Revised by 
the Translator. With 23 Plates. Fcap. 8vo, 55. cloth. 
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The New Builder's Price Book, 1893. 

LOCKWOOD'S BUILDER'S PRICE BOOK FOR 1893. A 
CoiDpr«heiitive Handbook of the Latest Prices and Data iac Builders, 
Architects, Engineers, and Contractors. Rc-eomstructtd^ Rt-writtent and 
Grsatly Enlarged, By Francis T. W. Millkk. 640 closely-printed pages, 
crown 8vo, 4s. cloth. 

*^* Opinions op thb Press. 
••This book Is a verjraseAiI one, and siMNild find a place tn every Si^Bsh office connected with 

the building and engineerinir ^minmiaa^''— Industries. 

"This Price Book has iMen set up In new type. . . . Advaataftth^beentakeaof the 

tranrfofmation to add nuich additional infonaatloo. and the TOlnma Is now an eatcellent book oi 

nference. "—jt tvhittct. 

" In its new and levlsed form this Price Book Is what a work of this k<nd should be-^ompre- 

hensive, reliable, well arransed, lastble, and well haaBd.'—£riiisM Architect, 
** A work of estaoUshedreputetion.''— ><M«»irMm. 

J}eeigning, Measuring, and Valuing. 

THB STUDENTS GUIDE to tki PRACTICE of MEASUR- 
ING AND VALUING ARTIFICERS' WORK. Containing Directions for 
taking Dimensions, Abstracting the same, and bringing the Quantities into 
BiU, wtth Tables of Constants for Valaation of Laboor, and for the Calcnla- 
tion of Areas and Solidities. Originally edited by Edwakd Dobson, Architect. 
With Additions on Mensuration and Constmction, and a New Chapter on 
Dilapidations, Repairs, and Contracts, bsr E. Wyndham Tarn, M.A. Sixth 
Edition, including a Complete Form of a Bill of Quantities. With 8 Plates and 
63 Woodcuts. Crown 8vo, ys. 6d. cloth. 

" Well flilfils the promise of its title-page, and we can thorooehly lecommend It to ttie dass 
for whose use It has been compiled. Mr. Tarn's additions and revisions have mnch.iacreased the 
■se fiiln e M of the work, and have especially anfnnented its value to students."— ffM^tHMr^. 

" This edition will be found tne most complete treatise on the prindplea cl mcasunng and 
vafaiing artificers' work that has yet been published."— ^KtVlr/i;^ Newt. 

JPocket Bstitnator and Technical Guide. 

THE POCKET TECHNICAL GUIDE, MEASURER, AND 
ESTIMATOR FOR BUILDERS AND SURVEYORS. Containing Tech- 
nical Directions for Measorinc; Work in all the Building Trades, Complete 
Specifications for Houses, Roaas, and Drains, and an easy Method of Estimat- 
ing the parts of a BoUding collectively. By A. C. Beaton, Author of 
" Quantities and Measurements." Sixth Edition. With ssiWoodcut*. Waist- 
coat-pocket sice, IS. 6d. gilt edges. 

" No builder, architect, surveyor, or valuer should be without his * Beaton.' '*SuiUitif News. 
••Contains an extraordinary amount of information in daily teauisition In measaimff and 
estimating. Its presence in the pocket will save valuable time and trouole."- i9MftW>v f^Md, 

Donaldson on Specifications. 

THE HANDBOOK OF SPECIFICATIONS; or, Practical 

Guide to the Architect, Engineer, Surveyor, and Builder, in drawing up 
Specifications and Contracts for Works and Constructions. Illustrate by 
Precedents of Buildings actually executed by eminent Architects and En* 

g'neers. By Professor T. L. Donaldson, P.R.LB.A., &c. New Edition. In 
ne large Vol, 8vo, with upwards of z,ooo pages of Text, and 33 Plates, 
£1 xzs. Qd. cloth. 

**In this work forty-four specifications of executed works ate given, faidoding tlie qiedfica- 
Uons for parts of the new Houses of Parliament, by Sir Charles Sairy, and for the new Royal 



Bons lor pans oi ui« new nouses ot rariiament, Dy sir L.naries oairy, ana tor tne new Kmrai 
Exchanges by Mr. Tite^ M.P. The latter, in particular, is a very complete and remaricable 
document. It embodies to a great extent, as Mr. Donaldson mantions. 'thf bill of <|aantities 
with the description oi ttte vrorks.' . . . It is vahiable as a record, and more valuable stSl as a 
\McSt. of precedents. . . . Suffice It to say tiiat Donaldson's 'Htadboc^ of Specifications' 



with the description oi ttte vroriEs.' . . . It is vahiable as a record, and more valuable still as a 
\tocSt. of precedents. . . . Suffice It to s 
must be bought by all architects."- ^MiUkr. 

Bartholomew and Bogers* Specifications. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE. 

A Guide to the Architect, Engineer. Surveyor, and Builder. With aii Essay 

on the Structure and Science of Modem Buildings. Upon the Basis of the 

Work by Alfrbd Bartholoubw, thoroughly Revised, Corrected, andereatly 

added to by Frbdbrick Rogbrs, Architect. Third Edition,- ReviM, with 

Additions. With numerous Illustrations. Medium 8vo, 155; cloth. 

k »^II^fi f**«?^«» of specifications prepared by Mr. Rogers on the basis of BarthokHnew's work 

-L^^wSIST" **!??** "y recommendation from us. It b one of the books with which every 

l&^gh^jf5Se'SSS«S?fS?iSl/!'™ ^ •^'^^ ^ ^ n>«dficatiSSna«not be set aside 
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ConstrucHan* 

THE SCIENCE OP BUILDING : An EUmtntary Trtatise on 
the PfineipUs 0/ ComhmcUm, By B. Wtmdrau Tarn, M.A., Architect. 
Third Edition, Revised and Enlarged. With 59 Engravinga. Pcap. Svo, 44. d. 

*' A Twy Ttloabla book, whkh we ttronglv raGommeiid to-all stiK!ontB."<— AvAUrr. 
"No wrchlfeoctuial ttudont should be without thk handbook of construcdonal kaowledge.** 

ArehU$ei, 

House Building and Mepairing. 

THE HOUSE'OWNER'S ESTIMATOR ; or. What will it Cost 
to Baild, Alter, or Repair? A Price Book adapted to the Use of Unpro- 
fessional People, as well as for the Architectural Surveyor and Builder. By 
Jambs D. Simon. A.R.I.B.A. Edited and Revised by Francis T. W. Millbr^ 
A.R.I.B.A. With numerous Illustrations. Fourth Edition, Revised. Crows 
8vo, 3 j. 6d. cloth. 

"In two years It will lepay Its cost a hnndrad times ont."— Field. 
" A veiy Jiandy book."— ^^s^^/ir* Mechanic. 

Cottages and Villas. 

COUNTRY AND SUBURBAN COTTAGES AND VILLAS: 
How to Plan and Build Them. Containing 33 Plates, with Introdnction, 
General Explanations, and Description of each Plate. By Jambs W. Bogvb» 
Architect, Author of " Domestic Architecture," &c. 4to, 101. 6d. clothi 

Building ; CivU and Ecclesiastical* 

A BOOK ON BUILDING, Civil and Ecclesiastical, inclttding 
Church Restoration ; with the Theory of Domes and the Gr^t Pyramid, &c. 
By Sir Edmund Bbckbtt, Bart, LL.D., F.R.A.S., Author of "Clocks and 
Watches, and Bells," &c. Second Edition, Enlarged. Fcap. 8vo, 51. cloth. 

"1 A book which Is always ammdng and nearly always instmctive. The Style throughout is is 
the highest degree condensed and eptgrammatic."— TtwMX. 

Ventilation of Buildings. 

VENTILATION. A Text Book to the Practice of the Art of 
Ventilating Buildings. With a Chapter upon Air Testing. By W. P. Buchan, 
R.P., Sanitary and Ventilating Engineer, Author of " Plumbmg," &c. With 
xyo Illustrations, xamo, 4s. cloth m>ard8. 

" Contains a great amount of useful practical information, as thoroughly interesting as it I» 
technically reliable, and ' Ventilation ' forms a worthy companion volume to the anther's excellent 
treatise on * Plumbing.' "—British ArchiUcU 

" It is invaluable alike for the architect and builder, and should be in the hands of eveiymte 
who has to deal in any way with the subject of ventilation."— JUs^rv^^iteff. 

ITie Art of Plumbing. 

PLUMBING. A Text Book to the Practice of tke Art or Craft of 

the Plumber, with Supplementary Chapters on House UrainagCf embodying the 

latest Improvements. By William Paton Buchan, R.P., Sanitary Engmeer 

and Practical Plumber. Sixth Edition, Enlarged to 370 pages, and 380 

Illustrations. lamo, 45. cloth boards. 

** A text-book which may be safely put in the hands of every young plumber^ and which will 
also be r ' .. - - 



'A text-DOOK wntcn may oe sateiy put in tne nands or every you 
Im fSound useful by architects and medical profiNsors."— ^»<i»4rr. 
' A valuable text- book, and the only treatise which caa be regwdi 



regarded as ageally raUabteaanua 
of the plumber's ^xt.'—Buiidin^ News. 

Getnnetrg for the Architect, Engineer, etc. 

PRACTICAL GEOMETRY, for tke Architect, Engineer, and 
Mechanic. Giving Rules for the Delineation and Application of various 
Z.  Geometrical Lines, Figures and Curves. By E. W. Tarn, M.A., Architect. 
Author of "The Science of Building," &c. Second Edition. With 172 Illus- 
trations. Demy 8vo, 95. cloth. 

"No book with the same objects hi view has ever been published hi iridch tiia deanwss of the 
rules laid down and the illustrative diagrams have been so s»tisiKtory,"—Sc9tfmaH, 

The Science of Geometry. 

THE GEOMETRY OF COMPASSES; or. Problems Resolved 

fy the mere Description of Circles, and the use of Coloured Diagrams and 

Symbols, By Olivbr Byrnb. Coloured Plates. Crown 8vo, js. 6i<. doth. 

" The treatise b a good one, and remarkable— like all Mr. Byrne's contiibationt to the science 
of gcoinetry--for the ludd character of its teaching.'^^M^^f^ A«w/. 
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OABP BNTBY, TIMBER , eto. 
Tredgold*8 Carpentry. Bevised d> Enlarged JygTam. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY. 
A Treatise on the Pressure and Equilibriam of Timber Framinjg^ tlie Resist- 
aaee of Timber, and the Construction of Floors, Arches, Bridges, Roofs, 
Uniting Iron and Stone with Timber, Ac. To which is added an Essay 
on the Nature and Properties oi Timber, &e., with Descriptions of the kinds 
of Wood used in Buildmg ; also numerous Tables of the Scantlings of Tim- 
ber for different purposes, me Specific Gravities of Materials, &c. Br Thomas 
Trxdoold, C.E. with an Appendix of Specimens of Various Roon of Iron 
and Stone, lUusttated. Seventh Edition, thoroughly revised and considerably 
enlarged by E. Wyndham Tarn, M.A., Author ot "The Science of Build- 
ing," dec With 6i Plates, Portrait of the Author, and several Woodcuts. In 
One large Vol., 4to, price £i $$. doth. 

** Oiicht to b« in arery architect's and erefy builder's Vbtuy."— Builder, 

*' A work whose monumentel excellence most conunend it wherarer skilful earpeitfiy Is con* 

cemed. The author's principles are rather confirmed than impaired by time. The add i t ion al 

plates are of great intrinsic ruue."— i^MiAftV News, 

Woodworking Machinery, 

WOODWORKING MACHINERY: Its Rise, Progress, and 
Construction. With Hints on the Management of Saw Mills and the Economi- 
cal Conversion of Timber. Illustrated with Examples of Recent Designs by 
leading Enalish, French, and American Engineers. By M. Powis Balx, 
A.M.Inst.C.S., M.I.M.E. Large crown 8vo, its. 6d, cloth. 

" Mr. Bale Is evidently an expert on the subject and he has collected so much Inflormation that 
Ids book is all'SulKcient for builden and others engaged in the converdon of timbex.*'-^rcM*te£t. 

"The most comprehensiTe compendium of wood- working machinery we have seen. The 
author is a tliorough master of his subject."— Sm<{<Amj' AVwx. 

" It should be in the office of every wood-working factory."— fn^f/tjA Mechanic. 

Saw Mills. 

SA W MILLS : Their Arrangement and Management, and the 
Economical Conversion of Timber. (A Companion Volume to " Woodwork- 
ing Machinery.") By M. Powis Balb. With numerous Illustrations. Crown 
6vo, los. 6d. cloth. 

" The admtnistraticn of a large sawfi^ estebllshment is discussed, and the subject examined 
from a financial standpoinL Hence the size, shape, order, and disposition of saw-mills and the 
4ike are gone into in detail, and the course of the timber is traced from its reception to its delivery 
in its converted state. We could not desire a more complete or practical tnaOat,"— Builder, 

"We highly recommend Mr. Bale's work to the attention and perusal of all those who are en- 
fnged in the art of wood conversion, or who art about building oc remodelling saw4ni]ls on im* 
prored piindplos."~^M<fttoV' Nevt. 

Jfioholson's Carpentry. 

THE CA RPENTER'S NEWG UIDE ; or, Book of Lines for Car- 

Enters : comprisiog all the Elementarv Principles essential for acquiring 
owleage of Carpentry. Founded on tne late Pbtbr Nicholson's Standard 
Work. A New edition. Revised by Arthur Ashpitbl, F.S.A. Together 
with Practical Rules on Drawing, by Gborgb Pymb, With 74 f lateSf 
4to, £1 IS. cloth. 

Handrailing and Stairbuilding. 

A PRACTICAL TREATISE ON HANDRAILING : Showing 
New and Simple Methods lor Finding the Pitch of the Plank, Drawing the 
Moulds, Bevelling, Jointing-up, and Squaring the Wreath. By Gborgb 
CoLLiNGS. Second Bditlon, Revised and Enlarged, to which is added A 
Trbatisb on Stairbuildxnq. With Plates and Diagrams, zamo, as, 6d, 
cloth limp. 

' * Will be found ofjpractlcal utility In tiie execution of this difficult branch of Joinwjr."— ^wdZUrr. 

" Almost every difficult phase ofthis somewhat intricate branch of Joinery is f^iindatftd by the 
aid of plates and explanatory letteqwess."— FMm^Kwrv GoMeUe, 

CfirctUar Work. 

CIRCULAR WORK IN CARPENTRY AND JOINERY: A 

Practical Treatise on Circular Work of Single and Double Curvature. By 

Sf **i5i°f S?^"-™®*' Author of " A Practical Treatise on Handrailing." lUus- 

-^n«c3JS£2™^i'°^'P**^*^'»-, Second Edition. lamo, as. W. cfoth Ump. 

fion ^S^S'-^S^S^sS^^L'iUjSj':^ ^^-^^^ Cheap in price, dear In defiS. 



CARPENTRY, TIMBER, eU. 2q 

Timber Merchant's Companion, 

THE TIMBER MERCHANTS AND BUILDER'S COM- 
PAN ION, Containing New and Copious Tables of the Reduced Weight and 
Measurement of Deals and Battens, of all sizes, from One to a Thousand 
Pieces, and the relative Price that each size bears per Lineal Foot to any 

given Price per Petersburg Standard Hundred ; ^e Price per Cube Foot of 
quare Tinibertoany given Price per Load of 50 Feet; the proportionate 
Value of Deals and Battens by the Standard, to Square Timber by the Load 
of 50 Feet ; the readiest mode of ascertainmg the Price of Scantling per 
Lineal Foot of any size, to any |;iven Figure per Cube Foot, &c. &c. By 
William Dowsing. Fourth Edition, Revised and Corrected. Cr. 8vo, 3s. cl. 
" Everythine is as concise and clear as it can possibly be made. There can be no doabt tikat 

every timber merchant and builder ought to possess it."— Hull Advertiser. 

" We are glad to see a fourth edition of these admirable tables, which for correctness and 

simplicity of arrangement leave nothing to be desired."— TVm^vr TreuUs Journal, 

I^raetical Timber Merchant, 

THE PRACTICAL TIMBER MERCHANT. Being a Guide 
for the use of Building Contractors, Surveyors, Builders, &c., comprising 
useful Tables for all purposes connected with the Timber Trade, Marks of 
Wood. Essay on the Strength of Timber, Remarks on the Growth of Timber, 
&c. By W. Richardson. Fcap. 8vo, 3s. M. cloth. 
"This handy manual contains much valuable mformation for the nse of timber merchants^ 

t»dlders, foresters, and all others connected with the growth, sale^ and maaufitcture of timber."— 

youmal ^ Forestry* 

Timher Freight Booh. 

THE TIMBER MERCHANTS, SAW MILLER'S, AND 
IMPORTER'S FREIGHT BOOK AND ASSISTANT. Comraising Rules, 
Tables, and Memoranda relating to the Timber Trade. By William 
Richardson, Timber Broker; together with a Chapter on ** Speeds of Saw 
Mill Machinery,'* by M. Powis Bale, M.LM.E., &c. zsmo. 3s. 6d. cl. boards; 
" A very useful manual of rules, tables, and memoranda relating to the timber trade. We re« 

commend it as a compendium of calculation to all timber measurers and PiffThsntSt and as sapphr • 

tog a real want in the tx9do,"'-BuUdifi£r Ntws, 

Backing-Case Makers^ Tables for. 

PACKING-CASE TABLES ; showing the number of Super- 
ficial Feet in Boxes or Packing-Cases, from six inches square and upwards^ 
By W. Richardson, Timber Broker. Thhrd Edition. Oolong 4to, 3s. ti, c). 

"Invaluable labour-saving taib\es,"—IroHmcH£er, 

"Win save much labour and calculation."— (Tmvr. 

Superficial Measurem^ent. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT, Tables calculated from z to 200 inches in len^h, by x to xo8 
inches in breadth. For the use of Architects, Surveyors, Engineers, Timber 
Merchants, Buildera^ &c. By Jambs Hawkings. Fourth Edition. Fcap., 
3S. 6d, cloth. 

** A useful collection of tables to fadlitate rapid calculation of snrfitces. The exact area of any 
•axfiice of which the limits have been ascertainea can be instantiy determined. The book will be 
found of the greatest utility to all engaged in building opera!dons.''—Scotsman, 



" These tables will be found of great assistance to all who require to make calculations in super* 
fidal measurement."— £^/irA MeeJianic, 

Forestry. 

THE ELEMENTS OP FORESTRY. Designed to aflFord In- 
formation concerning the Planting and Care of Forest Trees for Ornament or 
Profit, with Suggestions upon the Creation and Care of Woodlands. By F. B. 
Hough. Large crown 8vo, xos. cloth. 

Tim^ber Im,porter's Guide. 

THE TIMBER IMPORTER'S, TIMBER MERCHANTS, AND 
BUILDER'S STANDARD GUIDE, By Richard E. Gramdt. Compris- 
ing an Analysis of Deal Standards, Home and Foreign, with Comparative 
Values and Tabular Arrangements for fixing Net Landed Cost on Baltic 
and North American Deals, including all intermediate Expoises, Freight, 
Insurance, &c. &c. Together with copious Information for the Retailer and 
Builder. Third Edition, Revised, xamo, 2S. cloth limp. 
** Everything it pretends to be : built up gradually, it leads one from a forest to a treentB, and 

throws in. as a makeweight; a host of material concerning bricks, columns, cisterns, dcc"'~£ft£lisM 

Mtchanie, 
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Woods and MarbUg (Imitation of). 

SCHOOL OF PAINTING FOR THE IMITATION OF WOODS 
AND MARBLES, a. Taughl ;mA Pnctiaed by A. R. V*|. DB> BuM a^ I^ 
V*it D»« Bubo, Dueciore of iho RoHordBm Painting IniUlWion. Vajal UMp, 
lU bi tA in., IlIaBUated witb 14 full-iiM Coloured Plates; alio la plam 
P^IMiCompriHiiCtMFicnias. Second and Cheapec Ediuoo. Fnce£iiif.W, 
(It B/Plaltt. 




Souse Decoration, 

ELEMENTARY DECORATION. A Guide to the Simpler 

Fonna of Everyday Art, - ' "-—'--" "—-■ 

DweUing Houmb, Ac. 
TION : A Goide 10 th 

boaod. 

House Faintinff, Graining, etc 

HOUSE PAINTING. GRAINING. MARBLING, AND SIGN 
WR/r/NG, A Practical Mannalof. By Ellib A-Davidsoh. Snlh Edition. 
With Colouied FUtea and Wood Engravinga. iimo, Gi. clolti tnarda. 
"Ama$iDElDfonaiEiaa.Dl ux to the imaEeur ind of tiJu« to tbepriicticml mJib''— fi^f^jb 
"^p^lnTiluiblttothflraEDupterKilRhijf upon tlUs pvtEEuCu c&Dinir, and bi^y senko- 

Decorators, Secelpts for. 

THE DECORATOR'S ASSISTANT: A Modern Guide to De- 
cocaU™ Arti»t» and Amateura, Paintera, Writers, Gilders, So. Containing 
upwards of 600 Keceipts, Rales and InttmciioBs ; nilh s variety of Infbnaib 
tion for General Wori connecled with every Class of Interior and Eiierior 
Decorationi,&c Fifib Edition, Revised. iS2pp.,c 



Moyr Smith on Interior Decoration. 

ORNAMENTAL INTERIORS. ANCIENT AND MODERN. 
By I. Mots Suits. Snper-royal Sto, with 31 full-page Plates and niunertiaa 
emaUer tilastratioas, handsomely bound in cloth, gilt lop, price lEU. 

ai: 



DECORATIVE ARTS, etc. 31 

British and Foreign Marbles. 

MARBLE DECORATION and the Terminology of British and 
Foreign Marbles, A Handbook for Students. Bv Gborgb H. Blagkovb, 
Author of " Shoring and its Aj^plicatibn/' &c. Witn ^ Illustrations. Crown 
8vo, 35. 6d. cloth. 
*« Ttalfl most useful and much wanted handbook should be in the "hands of cvarf arddteet and 

<* A carefully and usefully written treatise ; the work is essentially |>mcdcaL"-*-.S<W!nM«M. 

Marble Wi^rking, etc. 

MARBLE AND MARBLE WORKERS: A Handbook for 

Architects, Artists, Masons, and Students. Bv Arthur Lee, Author of " A 

Visit to Carrara," ** The Working of Marble,'» ftc. Small crown 8vo, 2s. cloth. 

** ▲ really valuable addition to the technical literature of architects and masoD5.''—£tuiMing 

News, 

  '•• '■■•' ■;■■■■■-■■ ■» 

DELAM0TT£'8 WOR KS ON ILLUWHATtO N AND ALPHABETS. 

A PRIMER OF THE ART OF ILLUMINATION, for the Use of 
Eegirtners : with a Rudimentary Treatise on the Art, Practical Directions for 
its Exercise, and Examples taken from Illuminated MSS., printed in Gold and 
Colours. By F. Dbzjliiottb. New and Cheaper Edition. Small 4to, 6s. orna- 
mental boards. 

"The examples of andent MSS. leconunended to the student, which, with much good senses 
the author chooses from collections accessible to all, mn selected • with ludfrnent and knowledfet 
as wail as taste."— ^iA^fuviMM. 

ORNAMENTAL ALPHABETS, AncieHi and Mediaval, from the 
Eighth Century, with Numerals; including Gothic, Church-Text, large and 
small, German, Italian, Arabesque^ Initials for Illumination, Monograms. 
Crosses, &c. &c., for the use of Architectural and Bnsineering Draughtsmen, 
Missal Painters, Masons, Decorative Painters, Litnographers, En^avers, 
Carvers, &c. &c. Collected and Engraved bv F. Dxlamottb, and prmted in 
Colours. New and Cheaper Edition. Royal 8vo, oblong, 25. dd. ornamental 
boards. 

" For those who faisert enamelled sentences round glided chaflcos, who Uazon shop legends over 
shop-doors, who letter church waBs with pithy sentences from the Deicalogue, this book will be use* 

EXAMPLES OF MODERN ALPHABETS, Plain and Ornamental; 
including German, Old English, Saxon, Italic, Perspective, Greek, Hebrew, 
Court Hand, En^ossing, Tuscan. Riband, Gothic, Rustic, and Arabesoue ; 
with several Original Designs, and an Analysis of the Roman and Old English 
Alphabets, large and small, and Numerals, for the use of Draughtsmen, Sur- 
veyors, Masons, Decorative Painters, Lithographers, Engravers, Carvers, &c. 
Collected and Engraved by F. Delamottb, and printedvin Colours. New 
and Cheaper Edition. Royal 8vo, oblong, 25. 6d. ornamental boards. 

"There is comprised in it every possible shape into which the letters of the alphabet and 
oumerals can be formed, and the talent which has been expended in the conception of^the vaiious 
plain and ornamental letters is wonderfuL"— %Si<i wi < to #Kfc 

MEDIMVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS, By F. G. Delamottb. Containing 2x Plates and Illuminated 
Title, printed m Gold and Colours. With an Introduction by T. Willis 
Brooks. Fourth and Cheaper Edition. Small 4to, 4s, ornamental boards. 

" A volume in which the letters of the alphabet come forth glorified in gilding andall the colours 
of the prism interwoven and intertwined and intermingled."— >»<». 

THE EMBROIDERER'S BOOK OF DESIGN. Containing 
Initials, Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesiastical 
Devices, Mediaeval and Modem Alphabets, and National Emblems. Col- 
lected by F. Dblauottb» and printed in Colours. Oblong royal 8vo, is. 6d, 
ornamental wrapper. 

"The book wiD be of great assistance to ladles and young children who are endowed wldi the 
art of plying the needle in tliis most ornamental and useful pretty work."—- £<u< Angrlian Titnts, 



Wood Carving. 

JNSTRUCTIONS IN WOOD-CARVING, for AmaUurs; with 
Hints on Design. By A Lady. With Ten Plates. New and Cheaper Edition. 
Crown 8vo, «s. in emblematic wrapper. 

"'The handicraft of the wood-carver, so well as a book can Impart It^ may be leemt from 'A 
Lady's' publication."— ^^A«n«»m. 
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NAT URAL SOnGNO E, etc. 

The Heavens and their Origin. 

THE VISIBLE UNIVERSE: Chapters on the Origin and 
CoDstruetion of the Heavens. Br J. B. Gorb, F.R.A.S., Author of "Star 
Groups/' &c. Illustrated by 6 Stellar Photographs and is Lithographic 
Plates. Demy 8vo, z6t. cloth, gilt top. {J^t^t published. 

" A Taluable and nidd sammary of recent astronomical theoiy, rAdered more TaluaMe and 
attractive by a series of stellar photcMrraphs and other illustrations."— rA< Times. 

" In presenting a dear and concSe account of the present state of our knowledge, Mr. Gore 
has made a valuable addition to the literature of the subject."— JVa/wrr. 

" Mr. Gore's ' Visible Universe ' is one of the finest works on astronomical sdence that has re- 
cently appeared in our language. In spirit and in method it is scientific from cover to cover, but 
the style u so dear and attiacnve that tt will be as acceptable and as readable to those who make 
no scientific pretenaoos as to those who devote themselves speciafly to matters astronomicaL"— 
Leeds Mercury. 

" We are glad to bear witness to the fulness, the accuracy, and the entire hon^hr of the latest 
and the best compilation of the kind which has appeared of late years. . . . The illustrations 
are also admirable."— X>ai{y Chronicle. 

*' As interesting as a novel, and instructive withal ; the text being made still more luminous by 
stellar photographs and other illustrations. . . . A most nluahii book."'— JUancMesterJSxuminer. 

The ConsteUations* 

STAR GROUPS: A Student's Guide to the ConsUllations. By 

J. Ellard GORB.F.R.A.S., M.R.I.A., &c., Author of *' The Visible Universe," 

" The Scenery of the Heavens." With 30 Maps. Small 4to, u. cloth« silvered. 

" A knowledge of the prlndpal constellations visible in our latitudes may be easily acquired by 

the thirty maps and accompanjrlng text contained in this woik."'-Nature. 

" The volume contains thirty maps showing stars of the sixth magnitude— the usual naked-eye 
limit— and each is accompanied oy a orief commentary, adapted to facilitate recognition and bring 
to notice objects of speciu interest For the purpose of a preliminary survey of the ' midnight pomp' 
of the heavens, nothu^? could be better than a set of debneations averaging scarcely twenty square 
inches in area, and including nothing that cannot at once be identified."— ^a/wruiiU' Rtview. 
" A very compact and bandy guide to the constellations."— ^i^mrwm. 

The Microscope. 

THE MICROSCOPE : Its Construction and Management, in- 
cluding Technique, Photo-micrography, and the Past and Future of the 
Microscope. By Dr. Henri van Heurck, Director of the Antwerp Botan- 
nical Gardens. English Edition, Re-Edited and Augmented by the Author 
from the Fourth French Edition, and Translated by Wynne E. Baxter, 



F.R.M.S., F.G.S., &c. About 400 pages, with Three Plates and upwards oi 

S50 Woodcuts. Imp. 8vo, i8s. cloth gilt. [Just published, 

*' This Is a translation of a well-known work, at once popular and comprehensive, on the struc- 



ture, mechanism, and use of the microscope. Of adequate English manuals on the use of the 
microscope there is certainly no lack; but; as the translator very truly] says, such a book as Pro- 
fessor van Heurck's must necessarily be of interest to all who devote senous attention to microscopic 
work as a means of comparing the continental views and modes of thought with those of their own 
and other coimtries. '—Times. 

Astronomy. 

ASTRONOMY. By the late Rev. Robert Main, M.A, , F.R.S^ 
formerly Radcli£fe Observer at Oxford. Third Edition, Revised and Cor- 
rected to the present time, by Williau Thynne Lynn, B.A., F.R.A.S.* 
formerly of the Royal Observatory, Greenwich. lamo, 25. cloth limp, 
" A sound and simple treatise, very carefully edited, and a capital book for beginners."— 
KnowUdgt, {HoHol Time*, 

" Accurately brought down to the requirements of the present time by Mr. Lynn."— Abfoi. 

B,ecent and Fossil Shells. 

A MANUAL OF THE MOLLUSC A : Being a Treatise on Recent 
and Fossil Shells. By S. P. Woodward. A.L.S., F.G.S., late Assistant 
Palaeontologist in the British Museum, with an Appendix on Recent and 
Fossil Conchological Discoveries, by Ralph Tate, A.L.S., F.G.S. Illustrated 
by A. N. Waterhousb and Joseph Wilson Lowry. With 23 Plates and 
upwards of 300 Woodcuts. Reprint of Fourth Ed., x88o. Cr. 8vo, 7s. 6d. d. 
'* A most valuaUe storehouse of conchological and geological infonnatioii."-%ScinMr Gossif. 

Geology and Genesis. 

THE TWIN RECORDS OF CREATION; or, Geology and 
Genesis : their Perfect Harmony and Wonderful Concord. By Gborgb W. 
Victor lb Vaux. Numerous Illustrations. Fcap. 8vo, ks. cloth. 

•• A valuable contribution to the evidences of Revelation, and disposes very condutfvely of the 
arguments of tiiose who would set God's Works against God's Word. No real diflSculty is dirked 
and no sophistry is left unexposed."— TTi^ RocJk 




NATURAL SCIENCE, eU. 33 

DR. LARDNER' 8 COURSE OF NATURAL PHILOSOPHY. 

THE HANDBOOK OP MECHANICS. Enlarged and almost re- 
written by Benjamin Lobwy, F.R.A.S. With 378 lUastrations. Post 8vo, 
6s. cloth. 

*'Thtt porsplcutty of the original has been retained, and duwten which had become obsolete 

The explanations throughout are 
plication erf* the rarions bnnclMS of 
i." —MiMiH£ youmal, 
'Mr. Loewy has careftiUy revised the book, and brought it up to modem requirements."— 
Naturt. 

" Natural philosophy has had few exponents more able or better skilled in the art of popu- 
larising the subject tnan Dr. Lardner ; and Mr. Loewy is doing good serrice in fitting this treatne. 
and the others of the series, for use at the present timt."—Sc0tsfMan. 

THE HANDBOOK OP HYDROSTATICS AND PNEUMATICS. 

New Edition, Revised and Enlarged, by BbnjAiiin Lobwy, F.R.A.S. With 

S36 Illustrations. Post 8vo, 5s. cloth. 

'*For those 'who desire to attain an accurate knowledge of physical science without the pro 
found methods of mathemarical investigation,' this work is not merdy intended, but well adapted." 
^-Chemical News. 

" The volume before us has been carefully edited, augmented to nearly twice the bulk of the 
former editiaii, and all the most recent matter has been added. . . . It & a valuable text-book. 
— Natttir*. 

'* Candidates for pass examinations wHl find It, we think, specially suited to their requirements. 
-^EnjrUsh Mechanic 

THE HANDBOOK OP HEAT. Edited and almost entirely Re- 
written by Benjamin Loswy, F.R.A.S., &c. X17 Illusts. Post 8vo, 6s. cloth 

" The style is always dear and precise, and conveys instruction without leaving any doudines 
or lurking doubts \itSbiaA.''—EngiHeerinv. 

"A most exhaustive book on the subject on which it treaty and is so arranged that It can be 

understood by iJl who desire to attain an accurate knowledge of physical sdence Mr. 

Loewy has indnded all the latest discoveries in the varied laws and effects oih9»!t."-~Standard. 

"A compete and handy text-book for the use of students and general readers."— ^y^/irA 
Mechanic, 

THE HANDBOOK OP OPTICS. ByDiONYSius Lardner,D.C.L., 
formerly Professor ox Natural Philosophy and Astronomy in University 
College, London. New Edition. Edited by T. Olvbr Harding, B.A. Lond., 
of University College, London. With 298 Illustrations. Small 8vo, 448 
pages, 5s. clou. 

"Written by one of the ablest English scientific writns^ beautiflilly and elaborately Ulustrated." 
^-Mechanitfs iiagaxine, 

THE HANDBOOK OP ELECTRICITY, MAGNETISM, AND 
ACOUSTICS. By Dr. Lardner. Ninth Thousand. Edit, by Georgb Caret 
Foster, B.A., F.C.S. With 400 Illustrations. Small 8vo, 55. cloth. 
" The book could not have been entrusted to anyone better calculated to preserve the terse and 

laddjstyle of Lardner, while^correctiiv his errors and bringing up his work to the present state of 

sdentifie knowledge."— Po /w/ar Science Jieview. 

THE HA NDBOOK OP A STRONOMY. Forming a Companion 
to the " Handbook of Natural Philosophy.'* By Dionysius Lardner, D.C.L., 
fiormerly Professor of Natural Philosophy and Astronomy in University 
College, London. Fourth Edition, Revised and Edited by Edwin Dunkin 
F.R.A.S., Royal Observatory, Greenwich. With 38 Plates and upwards o'f 
zoo Woodcuts. In One Vol., small 8vo, 550 pages, gs. 6d. cloth. 
*' Probably no otfier book contains the same amount of information in so compendious and well- 
arranged a form— certainly none at the price at which this is offered to the pm\Mc."— A thenrntm, 

'n¥e can do no other than pr<aiounoe this work a most valuable manual of astronomy and we 
strongly recommend it to all who wish to acquire a general— but at the same time correct acgnfjnt- 
ance wtth this sublime science. "—Quarterly youmal i^ Science, 

"One of the most deservedly popular books on the subject . . . We would recommend not 
only the student of the elementar y prindples of the sdence, but he vdio aims at mastering the 
hif her and mathematical branches of astronomy, not to be without this work beside him."— i^aci • 
col Magatiete, 

Qeology. 

RUDIMENTARY TREATISE ON GEOLOGY, PHYSICAL 
AND HISTORICAL, Consisting of "Physical Geology," which sets forth 
the leading Principles of the Science ; and " Historical Geology,*' which 
treats of the Mineral and Organic Conditions of the Earth at each successive 
epoch, especial reference being made to the British Series of Rocks. By 
Ralph Tate, A.L.S., P.G.S., &c. With 250 Illustrations, ismo, 5s. cl. bds 
" The fiilness of the matter has elevated the bo<dc into a manual. Its information is exhau^ ttve 
and well ananged."— tScA^^/ JBoard Chronicle, 
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DR. LARDNER'S MUSEUM OF SCIENCE AND ART. 



THE MUSEUM OF SCIENCE AND ART. Edited by 
DiONTSius Lardnbr, D.C.L., formerly Professor of Natural PhUosophy and 
AstronoDDT in University College, London. With upwards of 1,900 engrav- 
ings on Wood. In 6 Doable Volumes, £i is. in a new and elegant cloth bind- 
ing I or handsomely boond in half-morocco, 315. 6d. 

*«* Opinions of trb Prsss. 

"This Mito«, besides aStotdiag popular bat sound instruction on sdentUic subjects, wlUi whlcli 
Uie hwmb les t men in the country ought to be acquainted, also undertaken that teaching of ' Com- 
■MO Things ' which every well-wisher of his Und is anxious to promote. Many thousand copies of 
this serviceable publicatioB have been printed, in the belief and hope that the desire for Instruction 
and improrement widely prevafls ; and we have no fttu that such enlightened fislth wlB meet wtth 
dlsappeintment.''— rifoMT. 

*' A cheap and interesting publication, aBke Infoitnlng and attra c ti ve. The papers combine 
tnbjects of unportance and great scientific knowledge^ considerable inductive powers^ and a 
popular style of tieetment.'-4>M4M0r. 

"The ' Museum of Science and Art' Is the most valuable contribution that has ever been 
made to the SdentUk Instruction oi every dass of sodety."— Sir David Brbwstbs, in tiim 
N^rth BHHsh Revitw. 

" Whether we consider the liberality and beauty of the ilhistratlona, the charm of the writing, 
or the durable interest of the matter, we must express our belief that there is hardly to be found 
amoogthenew books one that would be welcomed by people of so aoany ages and classes as a 



\* SeparaU boohi formed from the above^ suitable for Workmen's Librariest 

Science Classes^ etc. 

€fo9nmon Thinaa Kooplained, Containing Air, Earth, Fire, Water, Time, 
Man, the Eye, Locomotion, Colour, Clocks and Watches, &c. 233 Illus- 
trations, cloth gilt, 5s. 

Thm Mieroaeope, Containing Optical Images, Maenifying Glasses, Origin 
and Description of the Microscope, Microscopic Oojects. the Solar Micro- 
scope, Microscopic Drawing and Engraving, &c. 147 Illustrations, cloth 
gilt, «. 

Bopular Beotogy, Containing Earthquakes and Volcanoes, the Crust of 
the.Earth, &c. 201 Illustrations, cloth gilt, as. 64. 

Popular PhysUfa, ContaininK Maimitude and Minuteness, the Atmo- 
sphere, Meteoric Stones, Popular Fallacies, Weather Prognostics, the 
Thermometer, the Barometer, Sound, &c. 85 Illustrations, cloth gilt, as. 6d. 

Btetun and ita Uaea. Including the Steam Engine, the Locomotive, and 
Steam Navigation. 8g Illustrations, cloth gilt, as. 

Pop^elar Aatranotny. Containing How to observe the Heavens— The 
Earth, Sun, Moon, Planets, Light, Comets, Eclipses, Astronomical Influ- 
ences, &c. x8a Illustrations, cloth gilt, 45. 6d. 

The Bea and WhUe Anta : Their Maimers and Habits. With Illustra- 
tions of Animal Instinct and Intelligence. 135 Illustrations, cloth gilt, as. 

Tha EXaetrie laiagraph Populariaed, To render intelligible to all who 
can Read, irrespective of any previous Scientific Acquirements, the various 
forms of Telegraphy in Actual Operation, xoo IllustrationSa cloth gilt, 
u.6d, ^ 

Dr* Lardner'a School Handbooks. 

NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardner. 

3a8 Illustrations. Sixth Edition. One Vol., 3s. 6d, cloth. 

" A very convenient dass-book for junior students in private schools. It is Intended to convey 
indeer and precise terms, geaenl nooons of all the pnncipal divisions of Physical Science."— 
British Qtuirttrly JUview. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. Lardner, 

With 190 Illustrations. Second Edition. One Vol., 3s. 6d. cloth. 

** Clearly written, well arranged, and excellently illustrated."— Gan^mer'j ChtvnicU, 

lAM/rdner and Bright on the JElectric Telegraph* 

THE ELECTRIC TELEGRAPH. By Dr. Lardner. Re- 
vised and Re-written by E. B. Bright, F.R.A.S. X40 Illustrations. Small 
8vo, as. 6d, clotb. 
•« One of the most reliable books extant on the Electric Telegraph."— JB^y/tfA ATechanic. 



CHEMICAL MANUFACTURES, CHEMISTRY, etc. 35 

CHEMICAL MA NUFACTURES , CHEMISTRY. 
Alkali Trade, Manufacture of Sulphuric Acid, etc» 

A MANUAL OP THE ALKALI TRADE, including the 
Mann&ctnre of Sulphuric Acid, Sulphate of Soda, and Bleaching Powder. 
By John Louas, Alkali Manufacturer, Newcastle-upon-Tyne and London. 
Witn 23a Illustrations and Working Drawings, and containing 390 pages ot 
Text. Second Edition, with Additions. Super-royal 8vo, £i los. cloth. 

••This book is written by a manufacturer for manufacturers. The working details of the most 
approved forms of apparatus are given, and these are accompanied by no less than ass wood en* 
emvlngs. all of which may be used for the purposes of construction. Every step in the manu- 
»ctuie is very fully described in this manual, and each improvement ^x.p\a.m^."~-Ath€nteum. 

" We find not merely a soimd and luminous explanation of the chemical principles of the trade, 
but a notice of numerous matters which have a most important bearing on the successful conduct 
of alkali works, but which' are generally overlooked by even experienced technological authors." — 
Chemical Review. 

The Blourpipe* 

TH'E BLOWPIPE IN CHEMISTRY, MINERALOGY, AND 
GEOLOGY. Containing all known Methods of Anhydrous Analysis, many 
Working Examples, and Instructions for Making Apparatus. By Lieut.- 
Colonel W. A. Ross, R.A., F.G.S. With zao Illustrations. Second Edition, 
Revised and Enlarged. Crown 8vo, 5s. cloth. 

"The student who goes conscientiously through the course of experimentation here laid 
down will gain a better insight into inorganic chemistry and mineralogy than if he had 'got up ' 
any of the best text-books ot the day, and passed any number of exanunations in their contents."— 
Chemical News. 

Cofntnerdal ChenUcal Analysis* 

THE COMMERCIAL HANDBOOK OP CHEMICAL ANA- 
LYSIS; or. Practical Instructions for the determination of the Intrinsic or 
C<nmnercial Value of Substances used in Manufactures, in Trades, and in 
the Arts. By A. Normandy, Editor of Rose's "Treatise on Chemical 
Analysis." New Edition, to a great extent re-written by Henry M. Noad, 
Ph.D., P.R.S. With numerous Illustrations. Crown 8vo, 12s. 6d. cloth. 

" We strongly recommend this book to our readers as a guide, alike indispensable to the 
housewife as to the pharmaceutical practitioner."— ^(r<^<£a/ Times. 

" Essential to the analysts appointed under the new Act. The most recent results are giveiv 
and the work is well edited and carefiilly written."— Aa<Mr«. 

Chemistry for Engineers, etc. 

ENGINEERING CHEMISTRY : A Practical Treatise for the 
Use of Analytical Chemists, Engineers. Iron. Masters, Iron Founders, 
Students, and others. ^Comprising Methoas of Analysis and Valuation of the 
Principal Materials used in Bngmeering Work, with numerous Analyses, 
Examples, and Suggestions. By H. Joshua Phillips, F.I.C, F.C.S. 
Analytical and Consmting Chemist to the Great Eastern Railway. Crown 8vo, 
310 pp., with Illustrations, xos. 6d. cloth. \jfust published. 

" In this woric the author has rendered no small service to a numerous body of practical men. 
. . . The analytical methods may be pronounced most satisfactory, being as accurate as the 
de^Mtch required of engineering chemists permits."— Chemical Mews. 

" Those in search of a handy treatise on the subject of analytical chemistry as applied to the 
eveiy-day requirements of worlcshop practice will find this volume of great assistance, '—/r^w. 

'* The first attempt to bring forward a Chemistry specially written for the use of engineers, 
and we have no hesitation whatever in saymg that it should at once be in the possession of cveiy 
sailwayengineer.' —The Railway Engineer. 

** The book will be very useful to those who require a handy and concise resume of approved 
methods of atialysing and valuing metals, oils, fuels, &c. It b,m fact, a woik for chemists, a guide 
to the routine of the engineering laboratory. . . . The book is ftill of good things. Asahand- 
iMok of technical analysis, it is very wclcomt."— Builder. 

I>ye'Wares and Colours. 

THE MANUAL OF COLOURS AND DYE-WARES: Their 
Properties, Applications, Valuations, Impurities, and Sophistications. For the 
nse of Dyersj Printers, Drysalters, Brokers, &c. By J. W. Slater. - Second 
Edition, Revised and greatly Enlarged. Crown 8vo, 7s. 6d. cloth, 

** A complete encyclopaedia of the materia tinctoria. The information given respectfaig cadi 
article is fidl and precise, and the methods of determining tlie value of articles such as these, so 
liable to sophistication, are given with clearness, and are pimotical as l^ell as vahiable."— C>tofM»r 
astdDruggi^ 

"There is no other work which covers precisely the same ground. To students preparbv 
for examinations in dyeing and printing it will prove exceedingly usefiiL'*— CA^m^bs/ News, 
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Modem Brewing and Malting. 

A HANDYBOOKFOR BREWERS: Being a Practical Guide 
to the Art of Brewing and Malting. Embracing the Conclusions of Modem 
Research which bear upon the Practice of Brewing. By Herbert Edwards 
Wright, M.A., Author of " A Handbook for Young Brewers.'* Crown 8vo, 
930 pp., Z25. 6d. cloth. \Jusi published, 

" May be consulted with advantage bv the student who is preparing himself for examinatiooal 
tests, while the scientific brewer will find m it a resume of all the most In^rtant discoveries of 
modem times. The work is written througfhout in a clear and concise manner, and the author takes 
great care to discriminate between vague theories and well-established izcts."— Brewers' journal. 

" We have very great pleasure in recommending this handybook. and have no hesitation in 
nylng that it is one of the best— if not the best— which has vet been written on the subject of 
beerprewlng in this country, and it should have a place on the shelves of every brewer's library.'' 
—'TJu Brewer's Guardian., 

" WeU arranged, under special headings which separate each paragraph, and f^mished with a 
good index, every facility for S(>eedy reference is afforded. ... On every debatable subject 
we hare presentea in an unbiased fa^ion the opinions which have been advanced in explanation 
of these points, making the work exactly what it purports to be. a comprehensive review of the 
conclusions of modem research in regard to brewmg."— CA^mtht/ Trade journal. 

Analysis and Valuation of Fuels. 

FUELS: SOLID, LIQUID, AND GASEOUS, Their Analysis 

and 

F. 

Author 

Enlarged. Crown 8vo, 5s. cloth. [jfust published. 

- Ought to have its place in the laboratory of every metallurgical establishment, and wherever 
Aiel b used on a large scile." — Cfutnicat News. 

" Mr. Phillips' new book cannot fail to be of wide hiterest, especially at the present tim&"— 
RaUway News. 

Bigments. 

THE ARTIST'S MANUAL OP PIGMENTS. Showing 
their Composition, Conditions of Permanency, Non- Permanency, and Adnl> 
terations ; Effects in Combination with Each Other and with Vehicles ; and 
the most Reliable Tests of Purity. Together with the Science and Arts 
Department's Examination Questions on Painting. By H. C. Standage. 
Second Edition, crown 8vo, 25. 6d. cloth. 

*' This work Is indeed multum-lM-parfo, and we can, wiUi good consdence, recommend it to 
all who come in contact with pigments, whether as makers, dealers or users."— CA^Mt^os/ Review. 

Gauging. Tables and Mules for JRevenue Officers, 

Brewers, ete, 

A POCKET BOOK OF MENSURATION AND GAUGING : 

Containing Tables, Rules and Memoranda for Revenue Officers, Brewers, 

Spirit Merchants, &c. By J. B. Mant (Inland Revenue). Second Edition, 

Revised. Oblong i8mo, 4s. leather, with elastic band. 

" This handy and usetul book is adapted to the requirements of the Inland Revenue Depart- 
" ' ~" ... - ^^^ 




ment, and wiU be a favourite book of reference. The range of subjects is comprehensive, and the 
arrangement simple and cXeix"—CivUian. 

'* Should be in the hands of every practical hniwer."'~Brewers' youmal. 



INDUSTRIAL ARTS, TRADES, AND MANUFACTURES. 

FUmr Manufacture, Milling^ etc. 

FLOUR MANUFACTURE: A Treatise on Milling Science 
and Practice. Bv Frisdrich Kick, Imperial Regierungsrathi Professor of 
Mechanical Technology in the Imperial German Polytechnic Institute, 
Prague. Translated from the Second Enlarged and Revised Edition with 
Supplement. By H. H. P. Powlbs, Assoc. Memb. Institution of Civil Engi- 
neers. Nearly 400 pp. Illustrated with 28 Folding Plates, and 167 Woodcuts. 
Royal 8vo, 255. cloth. 

*' This valuable work is, and win remain, the standard autfiority on the science of mUUng. . . 
The mOleri^o has read and digested this work will have laid the foundation, so to speak, of a sue- 
"•*^ ?*?SL*J**?^ ***'^ acqufared a number of general principles which he can proceed to 
2£r!i* bSLm^ handsome jolume we at last have the accepted text-book of modem mOlmg in good, 

•tn J?.t*?,?^^?K2^.i^**i*="*****f.?*^ J^* J" English is very opportune, and British mlUers 
win, we are sure, not be slow in availing tfaemstfves oflts pages.'^lra^f ' &uem. 
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Soap-making* 

THE ART OP SOAP-MAKING : A Practical Handbook of the 
Manufacture of Hard and Soft Soaps, Toilet Soaps, etc. Including many New 
Processes, and a Chapter on the Recovery of Glycerine from waste Leys. 
By Alexamdbr Watt, Author ol " Electro-Metallurgy Practically Treated," 
&c. With numerous Illustrations. Fourth Edition, Kevised ana Enlarged. 
Crown 8vo, 7s. 6d, cloth. 

"The wotk will prove very useflil, not merely to the technological student; bat to the practical 
soap-boiler who wishes to understand the theory of his art." — Chetniatl Newt. 

" Reallv an excellent example of a technical manual, entering, as it does, thoroughly and ex- 
haustively, Doth into the theory and practice of soap manufacture. The book is well and honestly 
done, and deserves the considerable circulation with which it will doubtless meeA."—KncwUefge. 

"Mr. Watt's book is a thoroucrhly practical treatise on an art which has almost no literature in 
our languasre. We congratulate the author on the success of his endeavour to fill a void In Enfilisb 
technical literature."— 7va/wr«. 

Paper Making. 

THE ART OF PAPER MAKING : A Practical Handbook of the 
Manufacture of Paper from Ra^^, Esparto, Straw, and other Fibrous Materials. 
Including the Manufacture of Pulp from Wood Fibre, with a Description of 
the Machinery and Appliances used. To which are added Details of 
Processes for Recovering Soda from Waste Liquors. By Albzandbr Watt, 
Author of " The Art of Soap-Making," " The Art of Leather Manufacture," 
&c. With Illustrations. Crown 8vo, ys. 6d. cloth. 

" This book is succinct, lucid, thorous:hly practical, and includes everything of interest to the 
modem paper- maker. The book, besides being all the student of paper-making will require in his 
apprenticeship, will be found of interest to the paper-maker himself. It is the latest, most practical, 
and most complete work on the paper-making art oefore the British puhiic."— Paper Record. 

" It may be regarded as the standard work on the subject. The book is full of valuable in- 
formation. The 'Art of Paper-making,' is in every respect a model of a text-book, either for a 
technical class or for the private student."— Pa^ra»<^ Printittgr Trades journal. 

Leather Manufaetu/re. 

THE ART OF LEATHER MANUFACTURE. Being a 
Practical Handbook, in which the Operations of Tanning, Currying, and 
Leather Dressing are fully Described, and the Principles of Tanning Ex- 
plained, and many Recent Processes Introduced ; as £uso the Methods for 
the Estimation of Tannin, and a Description of the Arts of Glue Boiling, Gut 
Dressing, &c. By Albxandbr Watt, Author of " Soap-Making,*' ** Electro- 
Metallurgy," ftc. With numerous Illustrations. Second Edition. Crown 

8vo, ^, cloth. 

"A sound, comprehensive treatise on tanidng and Its accessories. The book Is an eminently 
valuable production, which redounds to the credit of both author and publishers."— CAwmtfca/ 
Stevicw, 

"This volume b ty^"»''«^' without being tedious, comprehensive and complete without bdng 
prosy, and it bears on every page the impress of a master hand. We have never come across a 
better trade treatise, nor one that so thorouglily supplied an absolute •w9XA."—Shoe and Leather 
TVade^ Chronicle. 

Boot a/nd Shoe Making* 

THE ART OF BOOT AND SHOE-MAKING. A Practical 
Handbook, including Measurement, Last-Fitting, Cutting-Out, Closing, and 
Making* with a Descrmtion of the most approved Machinery employed. 
By ToHH B. Lbno, late Editor of St. Crispin^ and The Boot and Shoe-Maher. 
With numerous Illustrations. Third Edition, ismo, 2s. cloth limp. 
"This excellent treatise is by far the best work ever written on the subject. The chapter 

on clicking, which shows how waste may be prevented, will save fifty times the price of the book-" 

^Scottish Leather Trader. 

Dentistry Construction. 

MECHANICAL DENTISTRY: A Practical Treatise on the 
Construction of the various kinds of Artificial Dentures. Comprising also Use- 
ful Formula, Tables, and Receipts for Gold Plate, Clasps, Solders, &c, &c. 
By Charles Humtbr. Third Edition, Revised. With upwards of 100 
Wood Engravings. Crown 8vo, 3s. 6d. cloth. 
" The work is very practlcaL"— ^<7n/A^ Review of Dental Surgery. 

"We can strongly recommend Mr. Hunter's treatise to all students preparing for the proiBSSlon 
of dend^iy, as wellas to every mechanical dentist."— i>M^^ ydumalqf Medical Science, 

Wood Engraving. 

WOOD ENGRAVING: A Practical and Easy Introduction to the 
Studvofthe Art. By William Noruam Browm. Second Edition. With 
numerous Illustrations, xsmo, is. 6d. cloth limp. 

" The book Is clear and complete, and will be useftil to anyone wanting to understand the first 
elements of the beautiiul art of wood engraving."— CraM^f. 
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Horology. 

A TREATISE ON MODERN HOROLOGY, in Theory and Prac- 
tice, Translated from the French of Claudius Saunisr, ex-Director of the 
School of Horology at Ma9on, by Tulibm Tripplin, F.R.A.S^ Besanoon 
Watch Manu&cture;-, and Edward Riog, M.A., Assayer in the Royal Mint. 
With 78 Woodcuts and 22 Coloured Copper Plates. Second Edition. Super- 
royal 8to, £9 ss. cloth • £i 10s. half-calt 
** Then b no horolaffical wo» in the EnsfUsh lansnage at aU to be compared to this prodnc* 
iSoa of M. SauiUer's for doaniess and completeness. It is alike good as a guiae for the ^noeataad 
aa a reference for the experienced horologist and skilled workman." — Horologieal youmal. 

** The latest, the most complete, and the most reliable of those literary productions to ivhlch 
comkiental watchmakers are indebted for the mechanical superlcnity over tneir Englxsh brethren 
-tefact, the Book of Books, is M. Saunler's 'Treatise.'"— ff'aArAma^er, yewetler and Silversmith. 

Watchmaking. 

THE WATCHMAKER'S HANDBOOK. Intended as a Work- 
shop Companion for those engaged in Watchmaking and the Allied Mechani- 
cal Arts. Translated from the French of Claudius Saunibr, and considera- 
ably enlarged by Julibn Tripplin, F.R.A.S.| Vice-President of the 
Horological Institute, and Edward Rigg, M.A., Assayer in the Royal Mint. 
With numerous Woodcuts and 14 Copper Plates. Third Edition. Crown 
Bvo, 95. cloth. 

•• Each part is truly a treatise In Itself. The arrangement Is (rood and the language is clear and 

.die. It IS an admirable guide for the young ■w^lxiuaakiet."— Engineering. 

** It Is impossible to speak too highly of its excellence. It fulfils every requirement In a hand- 
book Intended fior the use <rf a workman. Should be found in every workshop."<^f^^sDcA tutd 
Cloekmaker. 

" This book contains an immense number of practical details bearing on the daily occapatloa 
Of a in!tchma3tia."—iyatchmaker and A.'etalworker (Chicago). 

Watches and Timekeepers. 

A HISTORY OF WATCHES AND OTHER TIMEKEEPERS. 
By Jambs F. Kendal, M.B.H.Inst. 250 pp., with 88 Illustrations, is. 6d. 
boards ; or 25. 6d. cloth gilt. [yust published. 

" Mr. Kendal's book, for its size, is the best wliich has yet appeared on this subject In the 
English language.**— /«rf«J'rfej. 

" Open the Dook where you may, there is interesting matter in it concerning the ingenious 
derices of the ancient or modem horol(^ner. The subject is treated in a liberal and entertaining 
spirit, as might be expected of a historian who is a master of the cra:[t." —Saturtlay Review. 

Electrolysis of Ooldf Silver, Copper, etc. 

ELECTRO-DEPOSmON : A Practical Treatise on the Electrolysis 
of Gold, Silver, Copper, Nickel, and other Metals and Alloys. With descrip- 
tions of Voltaic Batteriesi Magneto and Dynamo-Electnc Machines, Ther- 
mopiles, and of the Materials and Processes used in every Department of 
the Art, and several Chapters on Electro-MetaUurgy. By Albxandbr 
Watt, Author of " Electro- Metallurgy," &c. With numerous Illustrations, 
Third Edition, Revised and Corrected. Crown 8vo, gs. cloth. 
"Eminentiy a book for the practical worker in electro-deposition. It contains practical 

descriptions of*^ methods, processes and materials as actually pursued and used In the workshop." 

—Sng^ieer. 

MectrO'MetaJlurgy. 

ELECTRO-METALLURGY ; Practically Treated. By Albxandbr 
Watt, Author of " Electro-Deposition," &c. Ninth Edition, Enlarged and 
Revised, with Additional Illustrations, and including (he most recent 
Processes, xsmo, 45. cloth boards. 

"From this book both amateur and artisan may learn ererythlng necessary tot the sucGeaAiI 
protectttfcm of electroplating."— /nm. 

Working in Gold. 

THE JEWELLER'S ASSISTANT IN THE ART OF WORK- 
ING IN GOLD : A Practical Treatise for Masters and Workmen, Compiled 
from the Experience of Thirty Years' Workshop Practice. By Gborgb B. 
Geb, Goldsmith and Silversmith, Author of ^'The Goldsmith's Handbook," 
&c. Crown 8vo, ys. 6d. cloth. ijfust published, 

''This manual of technical education is apparently destined to be a valuable auxiliary to a 
handicraft which is certamly capable of great improvement."— 7»< Times. 

t ^^ ▼olume will be very useful fai the workshop, as the knowledge is practical, having been 
acquired by lone experience, and all the recipes and directions are guaranteed to be successful tf 
property worked o\xt."—yeweUer and Metalworker. 
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Electroplating. 

ELECTROPLA TING : A Practical Handbook on the Deposi- 
tion of Copper, Silver, Nickel, Gold, Aluminium, Brass, Platinum, &c. &c. 
With Descriptions of the Chemicals, Materials, Batteries, and Dynamo 
Machines used in the Art. By J. W. Urquhart, C.E., Author of " Electric 
Light," &c. Second Edition, Revised, with Additions. Numerous Illustra- 
tions. Crown 8vo. 55. cloth. 
•• An excellent practical roaxaiaL"'— Engineering', 
** An excellent work, glTin; the newest 'vaSottaax.ioii,"—Horological yournai, 

JEHectrotyping. 

ELECTROTYPING : Thi Reproduction and Multiplication of Prints 

ing Surfaces and Works of Art by the Electro-deposition of Metals. By J. Wr 

Urquhart, C.B. Crown 8vo, 5s. cloth. 

" The txMk is thonnvhly practicaL The reader Is, therefore^ conducted throueh the leading 
laws of electricity, then through the metals used by electrotypeis, the appaiatus, aadthe depositing^ 
processes, up to the final preparation of the work."— ^rf Journal. 

Goldsmiths' Work. 

THE GOLDSMITH'S HANDBOOK. By George E. Gee, 
Jeweller, &c. Third Edition, considerably Enlarged, xsmo, 3s. 6d. cl. bds. 
"A good, sound educator, and will be generally accepted as an authoxtty."— ^«rvAi!£nK"^ 
y^Hmal. 

Silversmiths' Work. 

THE SILVERSMITH'S HANDBOOK. By George E. Gee. 
Jeweller, &c. Second Edition, Revised, with numerous Illustrations. lamo, 
35' 6d. cloth boards. 

"Thechiefmeritofthe work is its practical character. . . The workers in the trade will 
speedily discover its merits when they sit down to study }t."-'BngHsh Mechanic. 

*^* The above two works together, strongly half-bound, prtce 7s, 

Bread and Biscuit Baking, 

THE BREAD AND BISCUIT BAKER'S AND SUGAR^ 
BOILER'S ASSISTANT. Including a large variety of Modern Recipes. 
With Remarks on the Art of Bread-making. By Robert Wslls, Practical 
Baker. Second Edition, with Additional Recipes. Crown 8vo, zr. cloth. 
" A large number of wrinkles for the ordinary cook, as well as the baker."—Saturdt^ Review, 

Confectionery for H^otels and Bestaurants. 

THE PASTRYCOOK AND CONFECTIONER'S GUIDE. 
For Hotels, Restaurants and the Trade in general, adapted also for Family 
Use. By Robert Wells, Author of " The Bread and Biscuit Baker's and 
Sugar-Boiler's Assistant." Crown 8vo, 2s. cloth. 

" We cannot speak too highly of this really excellent work. In these days of keen competitio» 
our readers cannot do better than purchase this hook."— Backers' Times. 

Ornamented Confectionery. 

ORNAMENTAL CONFECTIONERY : A Guide for Bakers, 
Confectioners and Pastrycooks ; including a variety of Modern Recipes, and 
Remarks on Decorative and Coloured Work. With 139 Original Designs. 
By Robert Wells, Practical Baker, Author of " The Bread and Biscuit 
Baker's and Sugar-Boiler's Assistant," &c. Crown 8vo, cloth gilt, 55. 
" A valuable work, practical, and should be in the hands of every baker and confectioner. The 
illustrative designs are alone worth treble the amount charged for the whole work."— ^dok^rx* Times, 

Flour Confectionery. 

THE MODERN FLOUR CONFECTIONER. Wholesale and 
Retail. Containing a large Collection of Recipes for Cheap Cakes, Biscuits, 
&c. With Remarks on the Ingredients used in their Manufacture. To 
which are added Recipes for Dainties for the Working Man's Table. B^ 
R. Wblls, Author of "The Bread and Biscuit Baker," &c. Crown 8vo, 2S. cl. 

" The work is of a decidedly practical character, and in every recipe regard is had.to economic 
cal working."— iVor/A Brttish Daily Mail. 

Laundry Work. 

• LA UNDRY MANAGEMENT. A Handbook for Use in Private 
and Public Laundries, Including Descriptive Accounts of Modern Machinery 
and Appliances for Laundrv Work. By the Editor of "The Laundrjr 
Journal." With numerous Illustrations. Crown 8vo, 2S. 6d. cloth. 

" This book should certainly occupy an honoured place on the shelves of all housekeepeid 
who wish to keep themselves au courant of ths newest appliances and methods." — The Queen. 
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HANDTBOOES FOR HANDICRAFTS. 

By PAUL N. HASLUCK, 

Editor op "Work" (Nbw Sbribs); Author op "Lathbwork/* "Milling 

Machinbs, &c. 
Crown 8vo, 144 pages, cloth, price is. each. 
13* TAfS^HANOYBOOKS havt been written to supitlyinformatum for VfoRKUEV, 
Students, and Amateurs in the several Handicrafts, on the actual Practice of 
the Workshop, and are intended to convey in platn language Technical Know- 
ledge of the several Crafts. In describing, the processes emptoyed^ and thcmanipu- 
lation of material, workshop terms are used ; workshop practice is fully explained ; 
and the text is fruly illustrated with drawings of modem tools, appliances, and 
processes. 

*«* The following Volumes are now ready : 

THE METAL TURNER'S HANDYBOOK. A PracHcal Manual 
for Workers at the Foot-Lathe. With over 100 Illustrations. Price is. 
" The book wiU be of service alike to the amateur and the artisan turner. It displays thorough 

knowledge of the sub}ecL"—ScotsmaH. 

THE WOOD TURNER'S HANDYBOOK. A PracHcal Manual 
for Workers at the Lathe, With over 100 Illustrations. Price is. 
"We recommend the book to younff turners and amateurs. A multitude ofworianenhave 

hitherto sought in vain for a manual of this special industrv."— J/ccAantoi/ JVorUU 

THE WATCH JOBBER'S HANDYBOOK. A PracHcal Manual 
on Cleaning^ Repairing, and Adjusting, With upwards of 100 Illustrations. 
Price is. 
" We strongly advise all young persons connected with the watch trade to acquire and study 

this inexpensive wotk."^-Cler*eHveU Chronicle, 

THE PATTERN MAKER'S HANDYBOOK. A Practical 
Manual on the Construction of Patterns for Founders. With upwards of 
ICO Illustrations. Price is. 
" A most valuable, if not indispensable, manual for the pattern maker."— J^n^w^t^i?. 

THE MECHANICS WORKSHOP HANDYBOOK, A PracHcal 

Manual on Mechanical Manipulation. Embracing Information on various 

Handicraft Processes, with Useful Notes and Miscellaneous Memoranda. 

Comprising about 200 Subjects. Price is. 

" A very clever and useftil book, which should be found in every workshop ; and it should 

certainly find a place in all technical schools."— 5a/Mfvf<o' Review. 

THE MODEL ENGINEER'S HANDYBOOK. A PracHcal 
Manual on the Construction of Model Steam Engines. With upwards of 100 
Illustrations. Price is. 
" Mr. Hasluck has produced a very good little hook."— Suildtr. 

THE CLOCK JOBBER'S HANDYBOOK. A PracHcal Manual 
on Cleaning, Repairing, and Adjusting. With upwards of 100 Illustrations. 
Price IS. 
" It is of inestimaUe service to those commencing the trade."— CtfzwM/ry Standard, 

THE CABINET WORKER'S HANDYBOOK: A Practical 
Manual on the Tools, Materials, Appliances, and Processes employed in 
Cabinet Work. With upwards of 100 Illustrations. Price is. 

" Mr. Hasluck's thoroughgoing little Handybook is amongst the most practical guides we have 
seen for beginners in cabinet-work."— ^a/Mrofajy Review, 

'*' The followinff are in preparation : 
THE WOODWORKER'S HANDYBOOK. 
THE METALWORKER'S HANDYBOOK. 



The/oUowitur NOTICES OF THE PRESS show the esHnuUion in which the Series is held.'— 

" Written by a man who knows, not onhr how work ought to be done, but how to do it, and 
how to convey his knowledge to others." — Engineering. 

" Mr. Hasluck writes admirably, and gives complete instructions."— fnp'cn^tfr. 

" These handy volumes are certain to give thorough help in the grouncmork of his profesdon 
to any intelligent apprentice."— Z>a^ T^/^a^A. 

"Mr. Hasluck combines the experience of^a practical teacher with the manipulative skill and 
scientific knowledge of processes of the trained mechanician, and the manuals are marvels of 
what can be produced at a popular pnce."— Schoolmaster. 

." S?^*" .*° ''wkmen dTaJl ages and degrees of experience."— Z>at/)' Chronicle, 

•• Piactical, sensible, and remarkably ch^p."—yoMmal of Eduoation. 

- Concise, dear, and practical."— .Sa/Wrrfa> Review. 
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COMMERCE, COU NTING HOUSE WO RK, TABLES, etc. 

Commercial Education. 

LESSONS IN COMMERCE, By Professor R. Gambaro, of 

the Royal High Commercial School at Genoa. Edited and Revised by Jambs 

Gault, Professor of Commerce and Commercial Law in King's College, 

London. Crown 8vo, 3s. 6d. cloth. 

" The publishers of this worlc have rendered considerable service to the cause of commercial 

education by the opportune production of this volume. . . . The work is peculiarly acceptable 

to English readers and an aamirable addition to existing class-books. In a phrase, we think the 

work attains its object in furnishing a brief account of those laws and customs of British trade with 

which the commercial man interested therein should be familiar."— CAam^rr o/ComnurceyourTteU. 

Foreign Com^m^erdaU Correspondence* 

THE FOREIGN COMMERCIAL CORRESPONDENT: Beiog 
Aids to Commercial Corres^ndence in Five Languages — English. French, 
German, Italian, and Spanish. By Conrad E. Bakbr. Second Edition. 
Crown 8vo, 3^. 6d. cloth. 
" Whoever wishes to correspond in all the languages mentioned by Mr. Baker caimot do better 

than study this work, the materials of which are excellent and conveniently AmngpA."~-At/unaufn, 
"A careful examination has convinced us that it is imusually complete, well arranged, and 

reliable. The book is a thoroughly good oa^" —Schoolnuisttr* 

Accounts for Manufacturers. 

FACTORY ACCOUNTS: Their Principles and Practice. A 
Handbook for Accountants and Manufacturers, with Appendices on the No* 
menclature of Madiine Details ; the Income Tax Acts : the Rating of Fac- 
tories ; Fire and Boiler Insurance ; the Factory and Workshop Acts. &c., 
including also a Glossary of Terms and a large number of Specimen Rulings. 
By Emilb Garckb and J. M. Fblls. Third Edition. Demy 8vo, 350 pages, 
price 6s. strongly bound. 
" A veiy interesting description ofthe requirements of Factory Accounts. . . . the principle 

of assimilatmg the Factory Accounts to the general commercial books is one which we thorougnly 

agree nifh."— Accountants' youmoL 

" Characterised by extreme thoroughness. There are few owners of factories who would not 

derive great benefit from the perusal of this most admirable yiotk,"— Local Government Chronicle 

Intuitive CalctUations. 

THE COMPENDIOUS CALCULATOR ; or, Easy and Con- 
cise Methods of Performing the various Arithmetical Ojierations required in 
Commercial and Business Transactions, together with Useful Tables. By 
Daniel O'Gorm an. Corrected and Eztendfed by Professor J. R. Young. 
Twenty-seventh Edition, Revised by C. Norris. Fcap. 8vo, 25. fid. cloth 
limp ; or, 3s. 6d. strongly half-bound in leather. 
" It would be difficult to exaggerate the usefulness of a book like this to everyone eagaged In 

coounerce or manufacturing indust^. It is crammed full of rules and formulae for shortening and 

emplojring calculations."— ATyxnc/ZAi^. 

Modem Metrical Units and Systems* 

MODERN METROLOGY : A Manual of the Metrical Units 
and Systems of the Present Century. With an Appendix containing a proposed 
English System. By Lowis D'A. Jackson, A.M.Inst.C.E., Author of *' Aid 
to Survey Practice," &c. Large crown 8vo, 12s, 6d. cloth. 

" We recommend the work to all interested in the practical reform of our weights and mea- 
sures. "—Nature. 

The Metric System and the British Standards. 

A SERIES OF METRIC TABLES, in which the British Stand- 
ard Measures and Weights are compared with those of the Metric System at Resent 
in Use on the Continent. By C. H. Dowling, C.E. 8vo, ios. 6<i. strongly ooimd. 
"Mr. Dowling's Tables are well put together as a ready-reckonet fiur the conTonion of one 
system into die oaie*."''Aifunaum, 

Iron and Metal Trades^ Calculator. 

THE IRON AND METAL TRADES' COMPANION, For 
ezpeditionsly ascertaining the Value of any Goods bought or sold by Weight, 
irom IS. per cwt. to xias. per cwt., and from one farthing per pound to one 
shilling per pound. By Thomas Downib. Strongly bound in leather, 
3Q6pp., 9S. 

" A most useful set of tables ; nothing like them before exialttd,"— Building News. 
"Although specially adapted to the Iron and metal trades, the tables will be found ntefixl to 
every other business in which merchandise is bought and sold by weight."— iCat/w^y Newt, 
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CkUeuiatar far Numbers and Weights Cotnbined* 

THE NUMBER, WEIGHT, AND FRACTIONAL CALCU- 
LA TOR, Containing upwards of 350,000 Separate Calculations, showing at 
a glance the value at 43a difierent rates, ranging from TWth ot a Penny to 
fos. each, or per cwt., and jC^o per ton, of any number of articles consecu- 
tively, from I to 470.— Any number of cwts., qrs., and lbs., from z cwt. to 470 
cwts. — Any number of tons, cwts., qrs., and lbs., from z to z,ooo tons. By 
William Chadwick, PubUc Accountant. Third Edition, Revised and Im- 
proved. 8vo, price zSs., strongly bound for Office wear and tear. 

tsr Is adapted for the use of Accountants and Auditors^ Railway Compames, 
CmuU CompanuSt Shippers^ Shipping Agents^ General Carriers, etc. fro^ound^rs, 
Brassfounaers, Metal Merchants, Iron Manufacturers, IronmongerSt Engineers, 
Machinists, BoUef Makers, Millwrights, Roofing, Bridge and Girder Makers, (Colliery 
Proprietors, etc. Timber Merchants, Builders, Contractors, Architects, Surveyors, 
Auctioneers, Valuers, Brokers, Mill Owners and Manufacturers, Mill Furnishers, 
Merchants, and General Wholesale Tradesmen. Also for the Apportionment of 
Mileage Charges for Railway Traffic, 

%* Opinions of the Press. 

" It is easy of reference for any answer or any number of answers as a dictionary, and the 
references are even more quickly made. For makingf ui> accounts or estimates the boolc must 
prove invaluable to all who have any considerable quantity of calculations involvixtgr price and 
measure in any combination to do." — Engitt4er. 

*' The most complete and practical ready reckoner which it has been our fortmie yet to see. It 
Is diAcnlt to imas^ine a trade or occupation in which it could not be of the greatest use, either is 
saving human labour or in checking^ work. The publishers have placed withm the reach of every 
commercial man an invaluable and unfailing assistant."— T^A^ MiUer. 

MiMrben's Comprehensive Weight Calculator. 

THE WEIGHT CALCULATOR. Being a Series of Tables 
QDon a New and Comprehensive Plan, exhibiting at One Reference the exact 
value of any Weight from z lb. to 15 tons, at 300 Progressive Rates, from id. 
to z68«. per cwt., and containing z86,ooo Direct Answers, which, with their 
Combinations, consisting of a single addition (mostly to be performed at 
sight), will afiord an aggregate of 10,266,000 Answers ; the whole being calcu- 
lated and designed to ensure correctness and promote despatch. By Hbnrt 
Hakbbm, Accountant. Fourth Edition, carefully Corrected. Royal 8vo, 
£1 55., strongly half-bound. 

** A practical and useful work of reference for men of business generally ; It is the best of the 
Idnd we nave seen."— /nmrn^fuvr. 

"Of priceless value to business men. It is a necessary book in all mercantile offices."— 5:*<^ 
^Id Inde/et%d€nt, 

Harben's Comprehensive JDiscount Chiide. 

THE DISCOUNT GUIDE, Comprising several Series of 
Tables for the use of Merchants, Manufacturersj Ironmongers, and others, 
by which may be ascertained the exact Profit arismg from any mode of using 
Discounts, either in the Purchase or Sale of Goods, and the method of either 
Altering a Rate of Discount or Advancing a Price, so as to produce, by one 
operation, a sum that will realise any required profit after allowing one or 
more Discounts : to which are added Tables of Profit or Advance from i\ to 
90 per cent, Tables of Discount from i\ to 98I per cent., and Tables of Com- 
mission, &c., from I to zo per cent. By Henry Harben, Accountant, Author 
of " The Weight Calculator." New Edition, carefully Revised and Corrected. 
Demy 8vo, 544 pp., £1 5s. half-bound, 

"A book such as this can only be appreciated by business men, to whom the saving of tfane 
■Msns saving of money. We have the mgh authority of Professor J. R. Younf that the tables 
throughout the work are constructed upon strictly accurate principles. The work is a model 
of typographical clearness, and must prove of great value to merchants, mannfactiiwrs, and 
general traders."— ^rtrixA Trade youmal. 

Iron Shipbuilders' and Merchants' Weight Tables. 

IRON 'PLATE WEIGHT TABLES: For Iron ShiphuUdm, 
Engineers, and Iron Merchants. Containing the Calculated Weights of up- 
wards of 150,000 difierent sizes of Iron Plates, from z foot by 6 in. by \ in. to 
zo feet by 5 feet by z in. Worked out on the basis of ao lbs. to the square 
foot of Iron of z mch in thickness. Carefully compiled and thoroughly Re- 
vised by H. BuRLiNSON and W. H. Simpson. Oblong 4to, 255. half-bound. 
_V 'nds work win be found of great utility. The authors have had much practical experiaactt 
I ^T"*!*^ ^^f'T^ *° maUng estimates; and the use of the book wUl save much time In aakbg 
eUboxate calcula^ma."- ^^v/irA Mechanic. 
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AGRIGULTqRB, FARMING, Q ARDgKIHa, e 

Or. Fream'B Kew Edition of " The Standa 
IPreatise on Agriculture." 

THE COMPLETE GRAZIER, and FARMER'S and CATTL 
BBBEDBR-S ASSISTANT: A Compandlum of Hosbandir. Origini 
Wcinea b^ Williau Youatt. Thlneeotb Edition, entirely Re-wiill 
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J>airy Farming. 

BRITISH DAIRYING. A Handy Volume on the Work of the 
Dairy-Farm. For the Use of Technical Instruction Classes, Students in 
Agricultural Colleges, and the Working Dairy-Farmer. By ProfJ. P. Sheldon, 
late Special Commissioner of the Canadian Government, Author of " Dairy 
Farmmff," " The Farm and the Dairy," &c. With numerous Illustrations. 
Crown Bvo, «. 6d, cloth. [Just published, 

AgriculturcU Facets and Figures. 

NOTE-BOOK OF AGRICULTURAL FACTS AND FIGURES 
FOR FARMERS AND FARM STUDENTS. By Primrose McComnbll, 
B.Sc., Fellow of the Highland and Agricultural Society. Fourth Edition. 
Royal samo, roan, gilt edges, with band, 45. 

** Utanlty teems with information, and we can cordially recommend It to all connected with 
«Cricultan."-n/V0rM British AgriatUuritL 

8maU Farming. 

SYSTEMATIC SMALL FARMING; or. The Lessons of my 
Farm. Being an Introduction to Modem Farm Practice for Small Farmers. 
Bt Robert Scott Burn, Author of " Outlines of Modem Farming," &c 
With numerous Illustrations, crown 8vo, 6s. cloth. 

"This la the completest book of Its class we have seen, and one which every amateur farmer 
will reed with pleasure and accept as a ipaA^"— Field. 

** The volume contains a vast amoimt of useful Information. No branch of fimning is left 
ontooched, from the labour to be done to the results achieved. It may be safely recommended to 
an who think they will be in paradise when they buy or rent a three-acre Harm."— (rA^gw Herald. 

Modem Farming. 

OUTLINES OF MODERN FARMING. By R. Scott Burn. 
Soils, Manures, and Crops— Farming and Farming Economy— Cattle, Sheep, 
and Horses — Management of Dairy, Pigs, and Poultry — Utilisation ot 
Town-Sewage, Irrigation, &c. Sixth Edition. In One Vol., 1,250 pp., half- 
bound, profusely Illustrated, 12s. 

" The abn of the author has been to make his work at once comprehensive and trustworthy, 
tfnd hi this aim he has succeeded to a degree which entitles him to much credit."— iftfrrc^i^ 
Advertiser. " No ftrmer should be without this book."— fan^rr Guardian. 

Agricultftral Engineering. 

FARM ENGINEERING, THE COMPLETE TEXT-BOOK OF. 

Comprising Draining and Embanking; Irrigation and Water Supply; Farm 
Roads, Fences, and Gates ; Farm Buildings, their Arrangement and Con- 
struction, with Plans and Estimates; Bam Implements and Machines; Field 
Implements and Machines ; Agricultural Surveying, Levelling, &c. By Prof. 
John Scott, late Professor of Agriculture and Rural Economy at the Royal 
Agricultural College, Curencester, &c. &c. In One Vol., 1,150 pages, half- 
bound, with over 600 Illustrations, xas. 

"Written with great care, as well as with knowledge and ability. The author has done his 
woik well ; we have found him a very trustworthy guide wherever we have tested his statements j 
The vohune will be of greet value to agricultural students."— ^/orA Lane Express. 

*'For a young agriculturist we know of no handy vohmie likely to be more uieftil|y studied." 
"^BelPs JVeekfy Messenger. 

AgrictUtnral Text-Book. 

THE FIELDS OF GREAT BRITAIN: A Text-Book of 

Agriculture, adapted to the Syllabus of the Science and Art Department. 
For Elementary and Advanced Students. By Hugh Clements (Board of 
Trade). Second Edition, Revised, with Additions. x8mo, «. 6d. cloth. 

"A most comprehensive volume^ giving a mass OtlDfonDa!doa."—A£TiiultnralEomvm£st. 
"It Is a long time since we have seen a book which has pleased us moreb or which contains 
such a vast and useful fund of knowledge."— £</tMa«k?na/ Times. 

Tables for Farmers, etc. 

TABLES, MEMORANDA, AND CALCULATED RESULTS 

for Farmers, Graziers, Agricultural StudentSf Surveyors, Land Agents, Auc- 

tUmeers, etc. Selected and Arranged by Sidney Francis. Second Edition, 

Revised. 27a pp., waistcoat-pocket size, is. 6d, limp leather. 

^f fc]!^?'?'*^' ^ ?*5° ' o«., and occupying no more space tiian a match box, It contains a mass 

SrSSSt JSln™"J^??."* J'^i^riJ".?''** ^^^^ to such handy form, been obtafaable. We 
cordiauy recommend iV-^BeWs fVeeJk^y Messenger, 
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The Management of Bees* 

BEES FOR PLEASURE AND PROFIT: A Guide to the 
Manipulation of Bees, the Production of Honey, and the General Manage- 
ment of the Apiary. By G. Gordon Samson. With numerous Illustrations. 
Crown 8vo, is. cloth. 
" The intending bee-keeper will find exactly the kind of infonnation required to enable him 

to make a successfm start witn his hives. The author is a thoroughly competent teacher, and his 

book may be conmiended."— il/#r«^^ Posf. 

Fa/imi a/nd Estate Book-keeping, 

BOOK-KEEPING FOR FARMERS * ESTATE OWNERS, 
A Practical Treatise, presenting, in Three Plans, a System adapted for all 
Classes of Farms. By Johnson M; Woodman, Chartered Accountant. Second 
Editioui Revised. Cr. 8vo, 35. 6d. cl. bds. ; or 2s. 6d. cl. limp. 
" The volmne is a capital study of a most important sahjtct."—A£rria*itural Gtueette, 

Farm Account Book* 

WOODMAN'S YEARLY FARM ACCOUNT BOOK. Giving 
a Weekly Labour Account and Diarv, and showing the Income and Expen- 
diture under each Department of Cfrops, Live Stock, Dairy, &c. &c. With 
Valuation, Profit and Loss Account, and Balance Sheet at the end of the 
Year. By Johnson M. Woodman, Chartered Accountant, Author of Book- 
keeping for Farmers." Folio, 7s, 6d. half bound. IcuUmtu 
••Contains every requisite fonn for keeplnsf form accounts readDy and accurately."— 4|^« 

Early Fruits, Flowers, a/nd Vegetables, 

THE FORCING GARDEN ; or, How to Grow Early Fruits, 
Flowers, and Vegetables. With Plans and Estimates for Building Glass- 
houses, Pits, and Frames. With Illustrations. By Samubl Wood. Crown 
8vo, 3s. 64. cloth. 

"A good book, and fsdrly fills a place that was in some d^reeTacant.' The book is written with 
great care, and contains a great deal of valuable teaching^."— Gan/ie»«rr' Mc^tutine, 

Qood Gardening, 

A PLAIN GUIDE TO GOOD GARDENING Tor, How to Grow 
Vegetables, Fruits, and Flowers. By S. Wood. Fourth Edition, with con- 
siderable Additions, &c., and numerous Illustrations^ Crown 8vo, 35. 6d. cl. 
" May be recommended to young gardeners, cottagers, and specially to amateurs, for the 

plain, dmple, and trustworthy infonnation it gives on common matters too often Defected."— 

Gitrdetur^ Chronicle, 

Gainful Gardening, 

MULTUM-IN-PARVO GARDENING; or, How to make One 
Acre ol Land produce £^620 a-year by the Cultivation of Fruits and Vegetables ; 
also. How to Grow Flowers in Three Glass Houses, so as to realise £176 per 
annum clear Profit. By Samubl Wood, Author of " Good Gardening," &c. 
Fifth and Cheaper Edition, Revised, with Additions. Crown Svo, 15. sewed. 
**We are bound to recommend it as not only suited to the case of the finwitwr and gentiwum's 
gaidener, but to £he market grower." — Gardtners' Magajtitu, 

Gardening for Ladies, 

THE LADIES' MULTUM-IN-PARVO FLOWER GARDEN, 
and Amateurs' Complete Guide. With Illusts. By S. Wood. Cr.Svo, 3s. 6d, cl. 

" This volume contains a good deal of sound, common sense instruction."— F^rir/. 

*• Full of shrewd hints and usefid instructions, based on a lifetime of exptilitnG9,"-~Sc0tsman, 

Receipts for Gardeners. 

GARDEN RECEIPTS. Edited by Charles W. Quin. lamo, 

15. 6d. cloth limp. 
" A useAil and handy book, contahilns a good deal of vahiabie information."— ^<!Am«mm. 

Market Gardening. 

MARKET AND KITCHEN GARDENING. By Contributors 
to "The Garden.'* Compiled by C. W. Shaw, late Editor of "Gardening 
Illustrated." lamo, 3s. 6d. cloth boards. 
" The most valuable compendium of kitchen and market<garden work pub&shed,"— Farmer, 

Cottage Gardening* 

COTTAGE GARDENING; or, Flowers, Fruits, and Vegetables for 
Small Gardens, By E. Hobday, xsmo, is. 6d, cloth limp. 
'^ Contains much useful information at a small charge."— 6r/axf<rw Herald. 
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AUCTIONEERING, VALUING, LAND SURVEYING 

ESTATE AGENCY, etc. 



Auctioneer's AsHstatU, 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE AND 
BSTA TB AGENT AND VALUER'S POCKET ASSISTANT, for the Valuap 
tion for Purchase, Sale, or Renewal of Leases, Annuities and Reversions, and 
of property generally; with Prices for Inventories, &c. By John Whkklbr, 
Vainer, &c. Sixth edition, Re-writtep and greatly eztended by C. Norris, 
Surveyor, Valuer, &c. RoyeU 32mo, 5s. cloth. 

** A neat and co&die bock, of reference, containing an admirable and cleariy-arrBnged list of 
ptioas for inTcntoriaa, and a Tery practical guide to deteraoine the value of Aimiture. Ac."— i&faMMfan^. 
" Coouing a iarye quantity of varied and useful inlbrmatioa as to the valoatioQ lior purchase, 



iMle, or renewal of lea s e s , annuities and rerersions, and of property seneraDy, with prices for 
teTOBtories, and a guide to deteruune the value of interior fittings and oner effects.**— A«<M(r. 

Auetioneertng. 

AUCTIONEERS : THEIR DUTIES AND LIABILITIES. 
A Manual of Instruction and Counsel for the Young Auctioneer. By Robert 
Squibbs, Auctioneer. Second Edition, Revised and partly Re-written. Demy 
8vo, las. 6d. doth. 

*' The standard text-book on the topics of which it treats.*— ^/ArNtfwm. 

** The woric is one of geneial exceUent character, and gives much information in a comp«n> 
4ious and satisfactory form."— Builder. 

*' May be recommended as giving a great deal of information on the law relating to 
anctioaeeis. in a very readable form."— Z.aw youmtU. 

" Auctioneers mi^ be congratulated on having so pleasing a writer to minister to their special 



Inwood^s Estate Tables. 

TABLES FOR THE PURCHASING OF ESTATES, Freehold, 
Copyhold, or LtauhtM; Annuities, Advowsotts, etc., and for the Renewing of 
Leases held under Cathedral Churches, Colleges, or other Corporate bodies, 
for Terms of Years certain, and for Lives : also for Valuing Reversionary 
Estates, Deierred Annuities, Next Presentations, &c. ; together with Smart's 
Five Tables of Compound Interest, and an Extension of the same to Lower 
and Intermediate Rates. By W. Inwood. sard Edition, with considerable 
Additions, and new and valuable Tables of Logarithms for the more Difficult 
Computati<ms of the Interest of Money, Discount, Annuities, &&, by M. Fxdor 
Thoman, of the Soci^t^ Cr6dit Mobiiier ot Paris. Crown 8vo, 8s. cloth. 

"Those Interested in Uie purchase and sale of estates^ and in the a4)ustment of coaopensKtion 
cases, as well as in transactions in annuities Ufe insiirance^ &c will find the present aditknof 
•miaent service."— JSfv^MMrfnsf'. 

AgricuUwrdl Valuer's Assistant. 

THE AGRICULTURAL VALUER'S ASSISTANT. A Prac- 
tical Handbook on the Valuation of Landed Estates ; including Rules and 
Data for Measuring and Estimating the Contents, Weights, and Values of 
Agricultural Produce and Timber, and the Values of Feeding Stuffs, 
Manures, and Labour; with Forms of Tenant-Right- Valuations, Lists of 
Local Agricultural Customs, Scales of Compensation under the Agricultural 
Holdings Act, &c &c. By Tom Bright, Agricultural Surveyor. Second 
Edition, much Enlarged. Crown 8vo, ss. cloth. {Just published, 

•• Full of tables and examples in connection with the valuation of lellan^right, estates^ labour, 

contents, and weights of timber, and fisrm produce of all khid»."—A£ricMitmrui GasetU. 

" An eminently practical handbook, full of practical tables and data of undoubted inserast and 

value to surveyors and auctioneers in preparing valuations of aU Idnds."— iFainiMr. 

JPlantations and Underwoods. 

POLE PLANTATIONS AND UNDERWOODS: A Practical 
Handbook on Estimating the Cost of Forming, Renovating, Improving, and 
Grubbing Plantations and Underwoods, their Valuation for Purposes of 
Transfer, Rental, Sale, or Assessment By Tom Bright, Author of 
" The AgricultnralValner's Assistant," &c Crown 8vo, 3*. 6d. cloth. 
fX^T"*"?^. '<»»5*«» «»d agents It wQl be a welcome aid."— AWM British jt^rieuUttHst, 
"WeU ralcnlated to assist the valuer hi the discharge of hb duties, and of undoubted Intantt 
•-* both to surveyors and auctioneers in preparii« vahuftbns of aU Undt."— JTcnf Bavid, 
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■Hudsmk^'a Land Valuer^a JPocket-Booh. 

THE LAND VALUER'S BEST ASSISTANT: Being Tables 
on a very much Improved Plan, for Calculating the Value of Estates. With 
Tables for reducing Scotch, Irish, and Provincial Customary Acres to Statute 
Measure, &c. By K. Hudson, C.£. New Edition. Royal 32mo, leather, 
elastic band, 45. 

Ewa/H'a Land Impraver'a JPocket-Book, 

THE LAND IMPROVER'S POCKET-BOOK OF FORMULA, 
TABLES, and MEMORANDA required in any Computation relating to the 
Permanent Improvement of Landed Property, By John Ewart, Land Surveyor 
and Agricultural Engineer. Second Edition, Revised. Royal 32mo, oblong, 
leather, gilt edges, with elastic band, 4s. 
" A compendious and handy little ytAixaM"— Spectator, 

dnnplete AgricuHwral Surveyor'a JFocket-Book. 

THE LAND VALUER'S AND LAND IMPROVER'S COM- 
PLETE POCKET-BOOK. Consisting of the above Two Works bound to- 
gether. Leather, gilt edges, with strap, 7s. 6d, 

Mouae JProperty, 

HANDBOOK OF HOUSE PROPERTY, A Popular and Practi- 
cal Guide to the Purchase, Mortgage, Tenancy, and Compulsory Sale of 
Houses and Land, including the Law of Dilapidations and Fixtures; with 
Examples of all kinds of Valuations, Useful Information on Building, and 
Suggestive Elucidations of Fine Art. By E. L. Tarbuck, Architect and 
Surveyor. Fifth Edition, Enlarged, lamo, 5s. cloth. 
" The advice Is thoroufffaly practlcaL"— £aw yourttoL 

*' For all who have deamigs with house property, this is an indispensable guide."— Z7<£0raA^. 
"Carefully brought up to date, and much improved by the addition of a division on fine 
art. . . . A well-written and thoughtful work."— Z^Mf ^£m^f ^Mvni. 



LAW AND MISCELLANEOUS. 



JPrivate Bill Legislation and JPnyviaional Orders. 

HANDBOOK FOR THE USE OF SOLICITORS AND EN- 
GINEERS Engaged in Promoting Private Acts of Parliament and Provi- 
sional Orders, tor the Authorization of Railways, Tramwavs, Works for the 
Supply of Gas and Water, and other undertakings of a like character. By 
L. Livingston Macassby, of the Middle Temple, Barrister-at-Law, 
M.Inst.C.E. ; Author of " Hints on Water Supply." Demy 8vo, 950 pp., 255. cl. 
*' The author's doable experience as an engineer and barrister has enabled him to approach 
the subject alike from an engineering and legal point of view."— Aocc/ Government Chronnde, 

Law of JPatenta. 

PATENTS FOR INVENTIONS, AND HOW TO PROCURE 
THEM, Compiled for the Use of Inventors, Patentees and others. By 
G. G. M. Haroimghau, Assoc.Mem.Inst.C.B., &c. Demy 8vo, zs, 6d, cloth. 

Metropolitan Rating Appeala. 

REPORTS OF APPEALS HEARD BEFORE THE COURT 
OF GENERAL ASSESSMENT SESSIONS, from the Year 1871 to 1885. 
By Edward Rydb and Arthur Lvon Rydb. Fourth Edition, with Introduc- 
tion and Appendix by Walter C. Rydb, of the Inner Temple, Barrister-at- 
Law. 8vo, x6s. cloth. 

JPocket-Book for Sanitary Officials* 

THE HEALTH OFFICER'S POCKET-BOOK : A Guide to 
Sanitary Practice and Law. For Medical Officers of Health, Sanitary In- 
spectors, Members of Sanitary Authorities, &c. By Bdward F. Willoughby, 
M.D. (Lond.), &c.. Author of " Hygiene and Public Health." Fcap. 8vo, 
75. 6d, cloth, red edges, rounded corners. [yust puSUshed. 

" A mine of condensed information of a pertinent and useful kind on the various subjects of 
which it treats. The matter seems to hare been carefully compiled and arranged for facility of 
reference, and it is well illustrated by diagrams and woodcuts. The different subjects are 
^cdnctly but fully and scientifically deaut with."— 7VW Lancet, 
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A Complete Epitome of the Laws of this Country. 

EVERY MAN*S OWN LAWYER: A Handy-Book of the 
PnacipUs of Law and E<fuity. By A Barrister. ThirtiethtEdition, care- 
fblly Revised, and including the Legislation of 189s. Comprising (amongst 
oHher Acta) the Bettintr and Loam (Infants) Act, 189a; the Smau Holdings 
Act, 189a ; the Clergy Discipline Act, 189a ; the Conveyancing and Law of PrO' 
petty Act, 189a, ftc. ; as well as the Forged Transfers Act, 1891 ; the Custody 
of Children Act, 1891; the Slander of women Act, 1891; the Bankruptcy 
Act, 1800: the Directors' Liability Act, 1890; the Partnership Act, 1890; the 
Intestates Elates Act, 7890, and many other new Acts. Crown 8vo, 700 pp., 
price 6f . 84. (saved at every consultation ! ), strongly bound in cloth. 

Oust published 
*^* The Book will be found fo comprise (amongst other matter) — 

THB RIGHTS AND WRONGS OP INDIVIDUALS— LANDLORD AND TENANT— VENDORS 

AND Purchasers— PARTNERS and agents— companies and Associations— masters. 
Servants, and workmen— leases and mortgages— Church and clergy, Ritual 
—LIBEL AND SLANDER— Contracts and Agreements— Bonds and Bills op Sale- 
Cheques, Bills, and Notes -Railway and Shipping Law— Bankruptcy and In- 
surance-borrowers, Lenders, and Sureties— Criminal Law— parliamentary 
ELECTIONS- County councils— municipal Corporations— parish Law. church- 
wardens, ETC.— Insanitary dwellings and areas— Public Health and Nuisances 
—Friendly and Building Societies— Copyright and Patents — Trade Marks 
AND Designs — Husband and Wipe, Divorce, etc.— Trustees and Executors — 

GUAJIDIAN AND WARD, INPANTS, ETC— GAME LAWS AND SPORTING— HORSES, HORSE. 
DEALING, AND DOGS— INNKEEPERS, LICENSING, ETC.— FORMS OF WILLS, AGRBBMBNTS, 
ETC ETC 

1^ The object of this work is to enable those who consult it to help them- 
selves to the law; and thereby to dispense, as far as possible, with professional 
assistanu and advice. There are many wrongs and grievances which persons stUt- 
mit to from time to time through not knowing how or where to apply for redress ; and 
many persons have as great a dread of a lawyer's office as of a iton*s den. With this 
book at hand it is believed that many a Six-and-Eightpbnce may be saved; many 
a wrong redressed ; many a right reclaimed; many a law suit avoided ; and many 
an evil abated. The work has established itself as the standard legal adviser of all 
classes, and has also made a reputation for itself as a useful book of reference for 
lawyers residing at a distance from law libranest who are glad to nave at hand a 
work embodying recent decisions and enactments. 

%* Opinions op thb Press. 

•* It Is a complete code of Ens^ish Law, written In plain language; which all can understand. 
. . Shoi^ be in the hands of erery business man, and all who wish to abolish lawyers' bills.' — 
IVeekly Times. 

*' A us^ and cooclse epitome of the law, compiled with considerable care."— iL«w MagoMine 

" A complete digest of the most useful facts which constitute English ]xw."—GMe. 

" This excellent handbook. . . . Admirably done, admiraMy arranged, and admirably 
cYntk'D."— Leeds Mercury. 

**A concise, cheap and complete epitome of the English law. So plainly written that he who 
nms may read, and he who reads may understand.' —'Figaro. 

" A dictionary of legal facts well put together. The book is a very useful one."— 5/ecto/»r. 

" A work which has long been wanted, which is thorouglily well done, and which we most 
cordialW recommend." — Sunday Times. 

"The latest edition of this popular book ought to be in every business establishment, and on 
every Ubrary tMiit."—ShegSeU PosL 

" A complete epitome of the law ; tboroug-hl)' intelligible to non-professional readers." 

Beits Life. 

Legal Quide for JPatvnbrokers. 

THE PAWNBROKERS*, FACTORS' AND MERCHANTS' 
GUIDE TO THB LAW OF LOANS AND PLEDGES. With the 
Statutes and a Digest of Cases on Rights and Liabilities, Civil and Criminal, 
as to Loans and Pledges of Goods, Debentures, Mercantile and other Se- 
cnrides. By H. C. Folkaro, Esq., Barrister-at-Law, Author of " The Law 
of Slander and Libel," &c. With Additions and Corrections. Fcap. 8vO| 
5s. 6d. cloth. 

** This work contains slmplv everything that requires to be known concendng the department 
of the law of which it treats, we can safely commend the book as unique and very nearly perfect' 
—rran. 

The Law of Contracts* 

LABOUR CONTRACTS : A Popular Handbook on the Law 
of Contracts for Works and Services. By David Gibbons. Fourth Edition, 
with Appendix of Statutes by T. F. Uttley, Solicitor. Fcap. 8vo, 3^. 6rf. 
cloth^ ^^^ {^^ust pub lished. 
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LONDON, 1862. 
THE PRIZE MEDAL 

Wu iwarded to the Publiihen oC 

"WEAirS SERIES." 



A NEW LIST OF 

WEALE'S SERIES 

RUDIMENTARY SCIENTIFICjEDUCATIONAL, 
AND CLASSICAL. 



^ " WEALE'S SEHIES includes Teil-Books on almost every branch of 
enca and ladustry, compiising such subjects as Agricultura, ArchilectuTQ 
J Building, Civil Engineering, Fine Arts, Mechanics and Mechanical 
Engmeeting, Pbfsical and Chemical Science, and many miscclUoeous 
Treatises. Tho whole are constanlly undergoing revision, and new edition?, 
brought up to the latest discoveries in scientific research, are constant!; 
ssued. The prices at which they are sold are as low as their excellence is 

" Amongst the literature of technical education, Whale's Series has ever 

injoyed a high reputation, and the additions being made by Messrs. Ckosbv 

LOCKWOOD &. Son render the series mora complete, and bring the informa- 

 n upon the several subjects down to the present time." — Mining fourna!. 

' It is not too much to say that no books have ever proved more popular 

Ifa, or mora useful to, young engineers and others than the exc^lent 

atises comprised in Wealb's Series." — Engineer. 

■' The excellence of WeaLE'S SekISS is now so well appreciated, that it 
luld be wasting our space to enlarge upon their general usefulness and 

'The volumes of Weale's Sekies form one of the best collections of 
imenlary technical books in any language."— j4rcAi(EC<. 
' WEALE'S SERIES has become a standard as well as an unrivalled 
lection of treatises in all branches of art and science."— PitftWo O^iinion. 



PHILADELPHIA, 1876. 
THE PRIZE MEDAL 

Wu awarded to the Publiihen for 

Booki : fiodimtutsiy, Beientifle, 

"WEALE'S SERIES," ETC. 

CROSBY LOCKWOOD & SON," 

7. STATIONERS' HALL COURT, LUDGATE HILL, LONDON, B.C. 



WEALE'S RUDIMENTARY SERIES. 



WEALE'S BTTSIMENTABT SCIENTIFIC SEBIES. 




%* The volumes of this Series are freely Illustrated with 
Woodcuts, or otherwise, where requisite. Throughout the fol- 
lowing List it must be understood that the books are bound in 
limp cloth, unless otherwise stated ; but the volumes marked 
with a X may also be had strongly bound in cloth boards for 6d. 
extra, 

N.B, — In ordering' frofn this List it is recomtnended^ as a 
means of facilitating business and obviating error y to quote the 
numbers affixed to the volumes, as well as the titles and prices. 



CIVIL ENGINEERING, SURVEYING, ETC. 

No. 

31. WELLS AND WELL-SINKING. By John Geo. Swindell, 

A.R.I.B.A., and G. K. Burnsll, C.E. Revised Edition. With a Nev* 
Appendix on the Qualities of Water. Illustrated. 2s. 

35. THE BLASTING AND QUARRYING OF STONE, for 

Building and other Purposes. By Gen. Sir J. Burgoynb, Bart. is. 6d. 

43. TUBULAR, AND OTHER IRON GIRDER BRIDGES, par- 

ticularly describing the Britannia and Conway Tubular Bridges. By G. 
Drysdalb Dbmpsbv, C.E. Fourth Edition. 2s. 

44, fOUNDATIONS AND CONCRETE WORKS, with Practical 

Remarks' on Footings, Sand, Concrete, B6ton, Pile-driving, Caissons, and 
Cofferdams, &c. By £. Dobson. Seventh Edition, is. 6d. 

60. LAND AND ENGINEERING SURVEYING, By T. Baker, 

C.E. Fifteenth Edition, revised by Professor J. R. Young. is.t 
80*. EMBANKING LANDS FROM THE SEA, With examples 
and Particulars of actual Embankments, &c. By J. Wiggins, F.G.S. 2s. 
«I. WATER WORKS, for the Supply of Cities and Towns. With 
a Description of the Principal Geological Formations of England as in- 
fluencing Supplies of Water. Sec. By S. Hughbs, C.E. New Edition. 4s4 

118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch 
of. By David Stbvbnson, F.R.S.E., &c. Plates and Diagrams. 3s. 

167. IRON BRIDGES, GIRDERS, ROOFS, AND OTHER 
WORKS. By Francis Campin, C.E. 2s. 6d.t 

197. ROADS AND STREETS. By H. Law, C.E., revised and 
enlarged by D. K. Clark, C.E., including pavements of Stone, Wood, 

203. SANITARY WORK IN THE SMALLER TOWNS AND IN 
VILLAGES. By C. Slago, A.M.LC.E. Revised Edition. 33.* 

212. GAS' WORKS, THEIR CONSTR UCTIONAND ARRANGE- 

MENT', and the Manufacture and Distribution of Coal Gas. Origrinally 
written by Samuel Hughes, C.E. Re-written and enlarged by William 
Richards, C.E. Eighth Edition, with important additions. 5s. 6d.t 

213. PIONEER ENGINEERING. A Treatise on the Engineering 

Operations connected with the Settlement of Waste Lands in New Coun- 
tries. By Edward Dobson, Assoc. Inst. C.E. 4s. 6d.t 

216. MATERIALS AND CONSTRUCTION; A Theoretical and 
Practical Treatise on the Strains, Designing, and Erection of Works of Con- 
struction. By Francis Campin, C.E. Second Edition, revised. 3s.t 

219. CIVIL ENGINEERING. By Henry Law, M.Inst. C.E. 
Including Hydraulic Engineering by Gbo. R. Burnell, M.Inst. C.E. 
Seventh Edition, revised, with large additions by D. Kinnbar Clark, 
M.Inst. C.E. 6s. 6d., Cloth boards, 7s. 6d. 

268. THE DRAINAGE OF LANDS, TOWNS, &* BUILDINGS. 
By G. D. Dempsby, C.E. Revised, with large Additions on Recent Practic« 
in Drainage Engineering, by D. Kinnbar Clark, M.I.C.E. Second Edition, 
Corrected. 4s. 6d.$ 

. 

The t indicates that these vols% may be had strongly bound at 6d extra, 
LONDON: CROSBY LOCKWOOD AND SON, 
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MECHANICAL ENGINEERING, ETC. 

33, CRANES, the Construction of, and other ^lachinery for Raising 

Heavy Bodies. By Joseph Glynn, F.R.S. Illustrated, xs. 6d. 

34. THE STEAM ENGINE. By Dr. Lardner. Illustrated. is.6d. 

59. STEAM BOILERS: their Construction and Management. By 
R. Armstrong, C.£. Illustrated, is. 6d. 

82. THE POWER OF WATER, as appUed to drive Flour Mills, 
and to rive motion to Turbines, &c. By Josbph Glynn, F.R.S. 2s4 

qg. PRACTICAL MECHANISM, the Elements of; and Machine 
Tools. By T. Bakbr, C.E. With Additions by J. Nasmyth, C.£. as. 6d.t 

139. THE STEAM ENGINE, a Treatise on the Mathematical Theoiy 
of, with Rules and Examples for Practical Men. By T. Baker, C.E. xs. 6<L 

164. MODERN WORKSHOP PRACTICE, as applied to Steam En- 

gines, Bridges, Ship-building, &c. By J. G. Winton. New Edition. 3s. 6d.t 

165. IRON AND HEAT, exhibitmg the Principles concerned m the 

Construction of Iron Beams, Pillars, and Girders. By J. Armour, as. 6d.t 

166. POWER IN MOTION: Horse-Power, Toothed-Wheel Gearing, 

Long and Short Driving Bands, and Angular Forces. By J. Armour, as.t 
171. THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING. ByJ.MAXTON. 7th Edn. With 7 Plates and 350 Cuts. 3s. 6d.t 
190. STEAM AND THE STEAM ENGINE, Stationary and 

Portable. By J. Sbwbll and D. K. Clark, C.E. 3s. 6d.t 
joo. FUEL, its Combustion and Economy. By C. W. "Williams. 

With Recent Practice in the Combustion and Economy of Fuel — Coal, Coke, 
Wood, Peat, Petroleum, &c. — by D. K. Clark, M.I.C.E. 3s. 6d.t 

202. LOCOMOTIVE ENGINES, By G. D. Dempsey, C.E. ; with 
large additions by D. Kinnbar Clark, M.I.C.E. \%,X 

211. THE BOILERMAKER'S ASSISTANT in Drawing, Tem- 

?lating, and Calculating Boiler and Tank Work. By John Courtnby, 
'ractical Boiler Maker. Edited by D. K. Clark, C.E. xoo Illustrations, as. 
217. SEWING MACHINERY: Its Construction, History, &c., with 
full Technical Directions for Adjusting, &c. By J. W. Urquhart, C.E. as.t 
223. MECHANICAL ENGINEERING, Comprising Metallurgy, 
Moulding, Casting, Fox|dng, Tools, Workshop Machinery, Manufacture of 
the Steam Engine, &c. By Francis Campin, C.E. Second Edition, as. 6d.t 

236. DETAILS OF MACHINERY. Comprising Instructions for 

the Execution of various Works in Iron. By Francis Campin,'C.E. 3s.^ 

237. THE SMITHY AND FORGE; including the Farrier's Art and 

Coach Smithing. By W. J. E. Cranb. Illustrated, as. 6d.t 

238. THE SHEET-METAL WORKER'S GUIDE; a Practical Hand- 

book for Tinsmiths, Coppersmiths, Zincworkers, &c. With 94 Diagrams and 
Working Patterns. By W. J. E. Cranb. Second Edition, revised, is. 6d. 

251. STEAM AND MACHINERY MANAGEMENT: with Hints 
on Construction and Selection. By M. Powis Balb, M.I.M.E. as. 6d.^ 

254. THE BOILERMAKER'S READY-RECKONER. By J. 

Courtnby. Edited by D. K. Clark, C.E. 4s. 
*m* Nos. an and 2^^ in One ybl., hal/-bound,enii{led" The Boilermaker' sR BAD Y- 
Rbckonbr and Assistant." By J. Courtney and D. K. Clark. 7s. 

255. LOCOMOTIVE ENGINE-DRIVING. A Practical Manual for 

Engineers in charge of Locomotive Engines. By Michabl Reynolds, M.S.E . 
Eighth Edition. 3s. 6d., limp ; 4s. 6d. cloth boards. 

256. STATIONARY ENGINE-DRIVING. A Practical Manual for 

Engineers in charge of Stationary Engines. By Michael Reynolds, M.S.E. 
Fourth Edition. 3s. 6d. limp ; 4s. 6d. cloth boards. 
260. IRON BRIDGES OF MODERATE SPAN: their Construe- 
tion and Erection. By Hamilton W. Pendred, C.E. 2s. 

Tke % indicates that these vols, may be hcui strongly bound at 6d. extrei. 
7, STATIONERS* HALL COURT, LUDGATE HILL, E.G. 
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MINING, METALLURGY, ETC. 

4. MINERALOGY^ Rudiments of; a concise View of the General 
Proi>erties of Minerals. By A. Ramsay, F.G.S., F.R.G.S., &c. Tliird 
Edition, revised and enlarged. Illustrated. 3s. 6d.t 

117. SUBTERRANEOUS SURVEYING, with and without the Mag- 
netic Needle. By T. Fbnwick and T. Baker, C.E. Illustrated, as. 6d. X 

135. ELECTRO-METALLURGY; Practically Treated. By Alex- 
ander Watt. Ninth Edition, enlarged and revised, with additional Illus- 
trations, and including the most recent Processes. 3s. 6d.t 

172. MINING TOOLS, Manual of. For the Use of Mine Managers, 

Agents, Students, &c. By William Morgans. 2s. 6d. 
1-2* MINING TOOLS, ATLAS of Engravings to Illustrate the above, 
containing 235 Illustrations, drawn to Scale. 4to. 4s. 6d. 

176. METALLURGY OF IRON, Containing History of Iron Manu- 
facture, Methods of Assay, and Analyses of Iron Ores, Processes of Manu- 
facture of Iron and Steel, &c. By H. Bauerman, F.G.S. Sixth Edition, 
revised and enlarged. 5s.t 

180. COAL AND COAL MINING. By the late Sir Warington W. 
Smyth, M.A., F.R.S. Seventh Edition, revised. 3s. 6d.t 

195. 7 HE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE. By W. Lintbrn, M.E. Third Edition, including Mag- 
netic and Angular Surveying. With Four Plates. 3s. 6d.t 

214. SLATE AND SLATE ^C/i^^-^^/^^, Scientific, Practical, and 
Commercial. By D. C. Davibs, F.G.S., Mining Engineer, &c. 3s.t 

264. A FIRST BOOK OF MINING AND QUARRYING, with the 
Sciences connected therewith, for Primary Schools and Self- Instruction. By 
J. H. Collins, F.G.S. Second Edition, with additions, is. 6d. 



ARCHITECTURE, BUILDING, ETC. 

16. ARCHITECTURE— ORDERS— The Orders and their -ffi:sthetic 

Principles. By W. H. Leeds. Illustrated, is. 6d. 

17. ARCHITECTURE—STYLES— Tht History and Description of 

the Styles .of Architecture of Various Countries, from the Earliest to tha 
Present Periodi By T. Talbot Bury, F.R. I. B.Ay &c. Illustrated. 28. 
%• Orders and Styles of Architecture, in One Vol^ 3^. 6d. 

i8. ARCHITECTURE— DESIGN— The I»rinciples of Design in 

Architecture, as deducible from Nature and exemplified in the Works of the 

Greek and Gothic Architects. ByE.L.GARBBTT, Architect. Illustrated. 2s.6d. 

*%* The three precediner Works, in One handsome Vol., half bound, entitled 

" Modern Architecture," price dy, 

22. THE ART OF BUILDING, Rudiments of. General Principles 
of Construction, Materials used in Building, Strength and Use of Materials, 
Working Drawings, Specifications, and Estimates. By E. Dobson, 2a.X 

25. MASONRY AND STONE CUTTING : Rudimentary Treatise 
on the Principles of Masonic Projection and their application to Con- 
struction. -By Edward Dobson, M.K.I.B.A., &c. 2s. 6d.1: 

42. COTTAGE BUILDING. By C. Bruce Allen, Architect 

Eleventh Edition, revised and enlarged. With a Chapter on Economic Cottages 
for Allotments, by Edward £. Allen, C.E. 2s. 

45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS, 
PLASTERING, 8cc. By G. R. Burnell, C.E. Fourteenth Edition, is. 6d. 

57. WARMING AND VENTILATION. An Exposition of tiic 
General Principles as applied to Domestic and Public Buildings, Mines, 
Lighdionses, Ships, &c. By C. Tomlinson, F.R.S., &c. Illustrated. 3s. 

HI. ARCHES, PIERS, BUTTRESSES, ^c: Experimental Essays 
on the Principles of Construction. By W. Bland. Illustrated, ts. 6d. 

The t indicates that these vols, may be had strongly bound at 6d. extra. 
LONDON: CROSBY LOCKWOOD AND SON, 
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Architecture, Building, etc., continued, 

ii6. THE ACOUSTICS OF PUBLIC BUILDINGS; or, The 

Principles of the Science of Sound applied to the purposes of the'Architect and 
Builder. By T. Roger Smith, M.R.I.B.A., Architect. Illustrated, xs. 6d« 

127. ARCHITECTURAL MODELLING IN PAPER, the Art of. 

By T. A. Richardson, Architect. Illustrated, is. 6d. 

128. VITRUVIUS—THE ARCHITECTURE OF MARCUS 

VITRUVIUS PC LLC In Ten Books. Translated from the Latin by 
JosBPH GwiLT, F.S.A., F.R.A.S. With 23 Plates. 5s. 

130. GRECIAN ARCHITECTURE, An Inquiry into the Principles 
of Beauty in ; with an Historical View of the Rise and Progress of the Art in 
Grreece. By the Earl op Aberdbbn. xs. 
*•* The two preceding Works in One handsome Vol,, half douud, entitled "Ancibnt 

A.RCHITBCTURB ** ^rice6s 

132. THE ERECTION OF DWELLING-HOUSES. Illustrated by 
a Perspective View, Plans, Elevations, and Sections of a pair of Semi- 
detached Villas, with the Specification, Quantities, and Estimates, &c. By 
S. H. Brooks. New Edition, with Plates. 2s. 6d.t 

156. QUANTITIES ^ MEASUREMENTS in Bricklayers', Masons^ 
Plasterers', Plumbers*. Painters*. P.aperhangers*, Gilders', Smiths', Carpenters' 
and Joiners' "Work. By A. C. Beaton, Surveyor. Ninth Edition, is. 6d. 

175. LOCKWOOD'S BUILDER'S PRICE BOOK FOR 1893. A 
Comprehensive Handbook of the Latest Prices and Data for Builders. 
Architects, Engineers, and Contractors. Re -constructed. Re-written, and 
further Enlarged. By Francis T. W. Millbr, A.R.I.B.A. 700 pages. 
^8. 6d. ; ck>th hoards, 4s. \.J^^t Published. 

182. CARPENTRY AND JOINERY— Tb.^ Elementary Prin- 

ciPLBS OF Carpbntry. Chiefly composed from the Standard Work of 
Thomas Tredgold. C.E. With a lliEATISE ON JOINERY by E. 
Wyndham Tarn, M.A. Fifth Edition, Revised. 3s. 6d.f 

182*. CARPENTRY AND JOINERY, ATLAS of 35 Plates to 
accompany the above. With Descriptive Letterpress. 4to. 6s. 
185. THE COMPLETE MEASURER ; the Measurement of Boards, 
Glass, &c. ; Unequal-sided, Square-sided, Octagonal- sided. Round Timber 
and Stone, and Standing Timber, &c. By Richard Horton. FifUi 
Edition, is. ; strongly bound in leather, 5s. 

187. HINTS TO YOUNG ARCHITECTS, By G. WiGHTWiCK. 

New Edition. By G. H. Guillaumb. Illustrated, ts. 6d.t 

188. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING : with a Course of Elementary Drawing for House-Painters, Sign- 
Writers, &c., and a Collection of Useful Receipts. By Ellis A. Davidson. 
Sixth Edition. With Coloured Plates. 5s. cloth limp ; 6s. cloth boards. 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING. 

In Six Sections: General Principles; Arch Drawing, Cutting, and Setting: 
Pointing; Paving, Tiling, Materials; Slating and Plastering | Practical 
Geometry, Mensuration, 8cc. By Adah Hammond. Seventh Edition, is. 6d. 

191. PLUMBING, A Text-Book to the Practice of the Art or Craft of 

the Plumber. With Chapters upon House Drainage and Ventilation. Sixth 
Edition. With 380 Illustrations. By W. P. Buchan. 3s. 6d.t 

192. THE TIMBER IMPORTER'S, TIMBER MERCHANTS, 

and BUILDER'S STANDARD GUIDE. By R. E. Grandy. 2s. 

206. A BOOK ON BUILDING, Civil and Ecclesiastical, including 
Church Restoration. With the Theory of Domes and the Great Pjrrami^ 
&c. By Sir Edmund Beckett, Bart., LL.D., Q.C., F.R.A.S. 4s. 6d.^ 

226. THE JOINTS MADE AND USED BY BUILDERS in the 
Construction of various kinds of Engineering and Architectural Works. By 
Wyviix J. Christy, Architect. With upwards of 160 Engravings on Wood. 3s.* 

228. THE CONSTRUCTION OF ROOFS OF WOOD AND IRON. 
By E. Wyndham Tarn, M.A., Architect. Second Edition, revised, is. 6d. 

The X indicates that these vols, may be had strongly bound at 6d, extra, 
7, STATIONERS' HALL COURT, LUDGATK HILL, E.C 



WSAL£'S RUDIMENTARY SERIES. 



Architecture, Building, etc., continued, 

229. ELEMENTARY DECORATION: as applied to the Interior 

and Exterior DecoFation of Dwelling-Houses, &c. By J. W. Facby. as. 
J57. PRACTICAL HOUSE DECORATION A Guide to the Art 
of Ornamental Paintinfi:. By James W. Fac^y. 2s. 6d. 
%* The two ^ceding Works, in One handsome Vol., half-bound, entitled " House 
Decoration, Elementary and Practical," price ss, 
J30. A PRACTICAL TREATISE ON HANDRAILING. Showing 
New and Simple Methods. By G. Collings. Second Edition, Revised, 
including A Trbatisb on Stairbuilding. Plates. 2s. 6d, 

247. BUILDING ESTA TES : a Rudimentary Treatise on the Develop- 

ment, Sale, Purchase, and General Management of Building Land; By 
Fowler Ma itland, Surveyor. Second Edition, revised. 2s. 

248. PORTLAND CEMENT FOR USERS. By Henry Faija, 

Assoc. M. Inst. C.E. Third Edition, corrected. Illustrated. 2s. 
252. BRICKWORK : a Practical Treatise, embodying the General 
and Higher Principles of Bricklaying, Cutting and Setting, &c. By F. 
Walker. Third Edition, Revised and Enlarged, is. 6d. 

23. THE PRACTICAL BRICK AND TILE BOOK. Comprising: 
189. Brick and Tile Making, by E. Dobson, A.I.C.E.; Practical Bricklay- 
S65. INO, by A. Hammond ; Brickcutting and Setting, by A. Hammond. 534 

pp. with 270 Illustrations. 6s. Strongly half-bound. 
t^l.THE TIMBER MERCHANT'S, SAW-MILLER'S, AND 
IMPORTER'S FREIGHT-BOOK AND ASSISTANT. By Wm. Rich- 
ardson. With Additions by M. Powis Bale, A.M.Inst.C.£. i&.X 

258. CIRCULAR WORK IN CARPENTRY AND JOINERY. 

A Practical Treatise on Circular Work of Single and Double Curvature. 
By George Collings. Second Edition, 2s. 6d. 

259. GAS FITTING: A Practical Handbook treating of every 

Description of Gas Laying and Fitting. By John Black. 2s. 6d.^ 
261. SHORING AND ITS APPLICATION: A Handbook for the 

Use of Students. By George H. Btj^grovr. is. 6d. 
265. THE ART OF PRACTICAL BRICK CUTTING df SETTING. 

By Adam Hammond. With qo Engravings, xs. 6d. 
267. THE SCIENCE OF BUILDING : An Elementary Treatise on 

the Principles of Construction. By E. Wyndham Tarn, M.A. Lond. Third 

Edition, Revised and Enlarged. 3s. 6d.t 

271. VENTILATION : a Text-book to the Practice of the Art of 

VentilatingBuildings. By W. P. Buchan,R.P., Sanitary Engineer, Author 
of "Plumbing," &c. 3s. 6d.t 

272. ROOF CARPENTRY; Practical Lessons in the Framing of 

Wood Roofs. For the Use of Working Carpenters. By Geo. Collings, 
Author of " Handrailing and Stairbuilding," &c. 2S. l^ust published. 

273. THE PRACTICAL PLASTERER : A Compendium of Plain 
i and Ornamental Plaster^ Work. By Wilfred Kemp. 2s. [Just published. 



SHIPBUILDING, NAVIGATION, ETC. 

51. NA VAL ARCHITECTURE. An Exposition of the Elementary 

Principles. By J. Peake. Fifth Edition, with Plates. 3Si 6d.t 
53*. SHIPS FOR OCEAN es- RIVER SERVICE, Elementaiy and 
Practical Principles of the Construction of. By H. A. Sommbrfeldt. is. 6d. 
53**. AN A TLAS OFENGRA VINGS to Illustrate the above. Twelve 

large folding plates. Royal 4to, cloth. 7s. 6d. 

54. MASTING, MASTMAKING, AND RIGGING OF SHIPS, 

Also Tables of Spars, Rigging, Blocks ; Chain, Wire, and Hemp Ropes, 
&c., relative to every class of vessels. By Robert Kjpping, NJL. 2s. 

BcgT" The X indicates that these vols, may be had strangely bound at 6d. extra, 
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Shipbuilding, Navigation, Marine Engineering, etc., conu 

S4». IRON SHIP-BUILDING. With Practical Examples and Details. 

By JOHH Grantham, C.£. Fifth Edition. 4s. 

55. THE SAILOR* S SEA BOOK: a Rudimentary Treatise on 

Navigation. By Jamss Greenwood, B.A. With numerous Woodcuts and 

Coloured Plates. New and enlarged edition. P>y W. H. Kosser. 2s. 6d.t 

80. MARINE ENGINES AND STEAM VESSELS. By Robert 
Murray, C.E. Eighth Edition, thoroughly Revised, with Additions by the 
Author and by George Carlisle, C.E. 4s. 6d. limp ; 5s. cloth boards. 
83*ij. THE FORMS OF SHIPS AND BOATS, By W. Bland. 

Eighth Edition, Revised, with numerous Illustrations and Models, is. 6d. 
99. NAVIGATION AND NAUTICAL ASTRONOMY, in Theoiy 

and Practice. By Prof. J. R. Young. New Edition. 2s. 6d. 
106. SHIPS* ANCHORS, a Treatise on. By G. Cotsell, N.A. is. 6d. 
149. SAILS AND SAIL-MAKING. With Draughting, and the Centre 
of EiFort of the Sails ; Weights and Sizes of Ropes : Masting, Rigging, 
and Sails of Steam Vessels, &c. X2th Edition. By R. Kipping. N.A., 2s. 6d.| 
155. ENGINEER'S GUIDE TO THE ROYAL 6- MERCANTILE 
NAVIES. By a Practical Engineer. Revised by D. F. McCarthy. 38. 
55 PRACTICAL NAVIGATION. Consisting of The Sailor's 
Sc Sea-Book. By James Greenwood and W. H. Rosser. Together with 
9^. the requisite Mathematical and Nautical Tables for the Working of the 
*"*• Problems. By H. Law, C.E., and Prof. J. R. Young. 7s. Half-bound, 

AGRICULTURE, GARDENING, ETC. 

61*. A COMPLETE READY RECKONER FOR THE ADMEA- 
SUREMENT OF LAND, &c. By A. Arman. Third Edition, revised 
and extended by C. Norris, Surveyor, Valuer, &c. 2s. 

131. MILLER*S, CORN MERCHANTS, AND FARMER'S 
READY RECKONER. Second Edition, with a Price List of Modem 
Flour- Mill Machinery, by W. S. Hutton, C.E. 2s. 

140. SOILS, MANURES, AND CROPS. (Vol. I. Outlines of 

Modern Farming.) By R. Scott Burn. Woodcuts. 2s. 

141. FARMING df FARMING ECONOMY, Notes, Historical and 

Practical, on. (Vol. 2. Outunes of Modern Farming.) By R. Scott Burn. 3s. 

142. STOCK; CATTLE, SHEEP, AND HORSES. (Vol. 3. 

Outlines of Modern Farming.) By R. Scott Burn. Woodcuts. 28. 6d. 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. Scott Burn. (Vol. 4. Outunes of Modern Farming.) 2s. 

146. UTILIZATION OF SEWAGE, IRRIGATION, AND 
RECLAMATION OF WASTE LAND. (Vol. ^. Outunes of Modern 

s. 6d. 



» » 
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Farming.) By R. Scott Burn. Woodcuts. 2s 
Not. 140-X-2-5-6, in One Vol., handsomely half-bound^ entitled " Outunes of 
Modern Farming." By Robert Scott Burn. Price j2s. 

177, FRUIT TREES, The Scientific and Profitable Culture of. From 
the French of Du Breuil. Revised by Geo. Glenny. 187 Woodcuts. 3s. 6d.t 

198. SHEEP; THE HISTOR Y, STR UCTURE, ECONOMY, AND 
DISEASES OF. By W. C. Spooner, M.R.V.C, 8cc. Fifth Edition, 
enlarged, including Specimens ot New and Improved Breeds. 3s. 6d.t 

20I. KITCHEN GARDENING MADE EASY. By George M. F. 
Glenny. Illustrated, is. 6d.t 

207. OUTLINES OF FARM MANAGEMENT, and the Organu 

zation of Farm Labour. By R. Scott Burn. 2s. 6d.^ 

208. OUTLINES OF LANDED ESTATES MANAGEMENT. 
By R. Scott Burn. as. 6d. 

•#• Nos. 207 6^• 208 in One Vol.y handsomely half-bound^ entitled "Outunes of 
Landed Estates and Farm Management." fiy R. Scott Burn. Price 6*. 

The X indicates thai these Xfols. may be had strongly bound at 6d. extra. 
7, stationers' HALL COURT, LUDGATE HILL, E.G. 
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Agriculture, Gardening, etc., continued, 

Jog. 7 HE TREE PLANTER AND PLANT PROPAGATOR. 
A Practical Mannal on the Propagation of Forest Trees, Fmit Trees, 
Flowering Shrubs, Flowering Plants, 8cc. By Samubl Wood. 2s. 

Sia THE TREE PRUNER. A Practical Manual on the Pnining of 
Fruit Trees, including also their Training and Renovation ; also the Pruning 
of Shrubs, Climbers, and Flowering Plants. By Samuel Wood. is. 6d. 
*•* Noi. ao9 ^ 9X0 in One Vol., handsomely half-bound, eniitled "The Tree 
Planter, Profaoator, and Pruner." By Samuel Wood. Price ^s, 6d. 

ti8. THE HA Y AND STRA W MEASURER : Being New Tables 
for the Use of Auctioneers, Valuers, Farmers, Hay and Straw Dealers, ftc. 
B7 John Steele. Fifth Edition. 2s. 

J22. SUBURBAN FARMING, The Laying-out and Cultivation of 
Farms, adapted to the Produce of Milk, Butter^ and Cheese, Eggs, Poultry, 
and Figs, hy Pro£ John Donaldson and R. Scott Burn. 3s. 6a.:t 

231. THE ART OF GRAFTING AND BUDDING. By Chakles 
Baltet. With Illustrations. 2s. (AX 

2J2. COTTAGE GARDENING; or, Flowers, Fruits, and Vegetables 
for Small Gardens. By £. Hobday, is. 6d. 

233. GARDEN RECEIPTS, Edited by Charles W. QuiN. is.6d. 

234. MARKET AND KITCHEN GARDENING, By C. W. Shaw, 

late Editor of " Gardening Illustrated." 3s.^ 

239. DRAINING AND EMBANKING, A Practical Treatise, em- 

bodying the most recent experience in the Application of Improved Methods. 
By John Scott, late Professor of Agriculture and Rural £conomy at the 
Royal Agricultural College, Cirencester. With 68 Illustrations, xe* 6d. 

240. IRRIGATION AND WATER SUPPLY. A Treatise on Water 

Meadows, Sewage Irrigation, and Warping ; the Construction] of Wells, 
Ponds, and Reservoirs, &c. By Prof. John Scott. With 34 Illns. is. 6d. 

241. FARM ROADS, FENCES, AND GATES, A Practical 

Treatise on the Roads, Tramways, and Waterways of the Farm; the 
Principles of Enclosures ; and the aifferent kinds of Fences, Gates, and 
Stiles. By Professor John Scott. With 75 Illustrations, xs. 6d. 

242. FARM BUILDINGS, A Practical Treatise on the Buildings 

neressary for various kinds of Farms, tbeir Arrangement and Construction, 
with Plans and Estimates. By Prof. John Scott. With 105 Illus. 2s. 

243. BARN IMPLEMENTS AND MACHINES, A Practical 

Treatise on the Application of Power to the Operations of Agriculture : and 
on various Machines used in the Threshing-bam, in the Stock-yard, and in the 
Dairy, &c. By Prof. J. Scott. With 123 Illustrations. 2s. 

244. FIELD IMPLEMENTS AND MACHINES, A Practical 

Treatise on the Varieties now in use, with Principles and Details of Con- 
struction, their Points of Excellence, and Management. By Professor John 
Scott. With 138 Illustrations. 2s. 

245. AGRICULTURAL SURVEYING, A Practical Treatise on 

Land Surveying, Levelling, and Setting-out : and on Measuring and Esti- 
mating Quantities, Weights, and Values of Materials, Produce, Stock, &c. 
By Prof. John Scott. With 62 Illustrations, xs. 6d. 

•,• Nos. 239 to 245 in One Vol., handsomely half'bound^ entitled " The Complete 
Text- Book of Farm Engineering." By Professor John Scott. Price 12s, 

250. ME A T PRODUCTION. A Manual for Producers, Distributors, 
8cc. By John Ewart. 2s. 6d.t 

266. BOOKKEEPING FOR FARMERS &' ESTATE OWNERS, 
By T. M. Woodman, Chartered Accountant, ss. 6d. cloth limp ; 3s. 6d« 
cloth boards. 



The t indicates that these volt, may be had strongly bound at 6d, exirm. 
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MATHEMATICS, ARITHMETIC, ETC. 

32; MATHEMATICAL INSTRUMENTS, a Treatise on; Their 
Construction, Adjnstment, Testing, and Use concisely Explained. By T. F. 
Hkathbr, M.A. Fourteenth Edition, revised, with a^itions, by A. T. 
Walmisley, M.I.C.E., Fellow of the Surveyors* Institution. Original Edi- 
tion, in X vol., Illustrated. 2s.t 

%• In ordering the above^ be careful io say^ " Original Edition " {No. 32), to disttn- 
guish it from the Enlarged Edition in 3 vols, {Nos, 168-9-70.) 

76. DESCRIPTIVE GEOMETRY, an Elementaiy Treatise on;. 
with a Theory of Shadows and of Perspective, extracted n-om the French of 
G. MoxGB. To which is added, a description of the Principles and Practice 
of Isometrical Projection. By J. F. Heathbr, M.A. Wiu 14 Plates. 2s. 

178. PRACTICAL PLANE GEOMETRY: giving the Simplest 
Modes of Constructing Figures contained in one Plane and Geometrical Con- 
struction of the Ground. By J, F. Heather, M.A. With 215 Woodcuts. 2S. 

83. COMMERCIAL BOOK-KEEPING, With Commercial Phrases 

and Forms in English, French, Italian, and German. By Jambs Haddon, 
M.A., Arithmetical Master of King's College School, London, zs. 6d. 

84. ARITHMETIC, a Rudimentary Ti-eatise on : with full Explana- 

tions of its Theoretical Principles, and numerous Examples for Practice. By 
Professor J. R. YouNO. Eleventh Edition, is. 6d. 

84*. A Kby to the above, containing Solutions in full to the Exercises, together 
with Comments, Explanations, and Improved Processes, for the Use of 
Teachers and Unassisted Learners. By J. K. Young, zs. 6d. 

85. EQUATIONAL ARITHMETIC, applied to Questions of Interest, 

Annuities, Life Assurance, and General Commerce ; with various Tables by 
which all Calculations may be greatly facilitated. By W. Hipslby. 2S. 

86. ALGEBRA, the Elements of. By James Haddon, M.A. 

With Appendix, containing miscellaneous Investigations, and a Collection 
of Problems in various parts of Algebra. 2s. 
86*. A Kby and Companion to the above Book, forming an extensive repository of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. By J. K. Young, is. 6d. 

88. EUCLID, The Elements of ; witii many additional Propositions 

89, axid Explanatory Notes : to which is prefixed, an Introductory Essay on 
Logic. By Hbnry Law, C.E. 2s. 6d.t 

•»* Sold also separately f viz, .•— 

88. EucLTO, The First Three Books. By Hbnry Law, C.E. is. 6d. 

89. EucuD, Books 4, 5, 6, zi, z2. By Hbnry Law, C.E. zs. 6d. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, 

By Jambs Hann. A New Edition, by Professor J. R. Young. 2s.t 

91. PLANE TRIGONOMETRY, the Elemente of. By James 

Hann, formerly Mathematical Master of King's College, London, zs. 6d. 

92. SPHERICAL TRIGONOMETRY, the Elements of. By James 

Hann. Revised by Charlbs H. Dowlino, C.E. zs. 
%• Or with " The Elements of Plane Trigonometry," in One Volume, zs. 6d. 

93. MENSURATION AND MEASURING, With the Mensuration 

and Levelling of Land for the Purposes of Modem Engineering. By T. 
Bakbr, C.E. New Edition by E. Nugbnt, C.E. Illustrated, zs. 6d. 

loi. DIFFERENTIAL CALCULUS, Elements of the. By W. S. B. 

WooLHOusE, F.R.A.S., &c. zs. 6d. 
102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By 

HoMERSHAM Cox, B.A. Illustrated, zs. 

136. ARITHMETIC, Rudimentary, fcr the Use of Schools and Self- 

Instruction. By Jambs Haddon, M.A. Revised by A. Arman. zs. 6d. 

137. A Kby to Hadoon's Rudimbntary Arithmbtic. By A. Arman. zs. 6d. 

The X indicates that these vols, may be had strongly bound at 6d, extra. 
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lO WKALX'S RUDIMENTARY SERIES. 

Mathematics, Arithmetic, etCt continued. 

i68. DRAWING AND MEASURING INSTRUMENTS. Indud- 
ing^— I. Instruments employed in Geometrical and Mechanical Drawing, 
and in the Construction, Copying, and Measurement of Maps and Plans. 
II. Instruments used for the purposes of Accurate Measurement, and for 
Arithmetical Computations. By J. F. Hbathbr, M.A. Dlustrated. is. 6d. 

169. OPTICAL INSTRUMENTS. Including (more especially) Tele- 

scopes, Microscopes, and Apparatus for producing copies of Maps and Plans 
by Fhotoeraphy. By J. F. Hbathbr, M.A. Illustrated, is. 6d. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Including— I. Instruments Used for Determining the Geometrical Features 
of a portion of Ground. II. Instruments Employ^ in Astronomical Observa- 
tions. By J. F. Hbathbr, M.A. Illustrated, is. 6d. 
*•* The above three volumes form an enlargement of the Author's original worh 
** Mathematical Instruments** (See No. 32 in the Series.), 

i6».^ MATHEMATICAL INSTRUMENTS. By J. F. Heathkr, 

160. r M.A. Enlarged Edition, for the most part entirely 're- written. The 3 Parts as 

jyo.j above, in One thick Volume. With numerous Illustrations. 4S. 6d.^ 

158. THE SLIDE RULE, AND HOW TO USE IT; containing 

full, easy, and simple Instructions to perform all Business Calculations with 

unexampled rapidity and accuracy. By Charlbs Hoarb, C.£. Sixth 

Edition. With a Slide Rule in tuck of cover. 2s. 6d.t 

196. THEORY OF COMPOUND INTEREST AND ANNUI- 
TIES ; with Tables of Logarithm&r for the more Difficult Computations of 
Interest, Discount, Annuities, &c. By F^dor Thoman. Fourth Edition. 45.^ 

199. THE COMPENDIOUS CALCULATOR; or, Easy and Concise 
Methods of Performing the various Arithmetical Operations reauired in 
Commercial and Business Transactions ; together witn Useful Tables. By 
D. O'GoRMAN. Twenty-seventh Edition, carefully revised by C. Norris. 
2S 6d., cloth limp ; 3s. 6d., strongly half-bound in leather. 

204. MATHEMATICAL r.4^Zi?^', for Trigonometrical, Astronomical, 
and Nautical Calculations ; to which is prefixed a Treatise on Logarithms. 
By Hbnry Law, C.E. Together with a Series of Tables for Navigation 
and Nautical Astronomy. By Prof. J. R. Youno. New Edition. 4s. 
t04*. LOGARITHMS, With Mathematical Tables for Trigonometrical, 
Astronomical, and Nautical Calculations. By Hbnry Law, M.Inst.CE. New 
and Revised Edition. ( Forming part of the above Work). 3s. 

J2I. MEASURES, WEIGHTS, AND MONEYS OF ALL NA* 

T/ONSt and an Analysis of the Christian, Hebrew, and Mahometan Calen* 
dars. ByW.S. B.WooLHOUSB, F.R.A.S..F.S.S. Seventh Edition, 2s.6d.t 
127. MATHEMATICS AS APPLIED TO THE CONSTRUC- 
TIVE ARTS. Illustrating the various processes of Mathematical Investi- 
fation, by means of Arithmetical and Simple Algebraical Eijuations and 
ractical Examples. By Francis Campin, C.E. Second Edition. 3s.t 



PHYSICAL SCIENCE, NATURAL PHILO- 
SOPHY, ETC. 

1. CHEMISTRY. By Professor George Fownes, F.R.S. With 

an Appendix on the Application of Chemistry to Agriculture, is. 

2. NATURAL PHILOSOPHY, Introduction to the Study of. By 

C. TOMLINSON. Woodcuts. IS. 6d. 

6. MECHANICS, Rudimentary Treatbe on. By Charles Tom- 

LiNSON. Illustrated, is. 6d. 

7. ELECTRICITY; showing the General Principles of Electrical 

Science, and the purposes to which it has been appliea. By Sir W. Snow 
Harris, F.R.S., &c. With Additions by R. Sabinb, C.E., F.S.A. is. 6d. 

7*. GALVANISM. By Sir W. Snow Harris. New Edition by 

RoBRRT Sabinb, C.E., F.S.A. is. 6d. 

8. MAGNETISM ; being a concise Exposition of the General Prin- 
ciples of Magnetical Science. By Sir W. Snow Harris. New Edition, 
revised by H. M. Noad, Ph.D. With 165 Woodcuts. 3s. 6d.^ 

The X indirnfes thai these vols, may be had strongly bound at 6d. extra. 
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Physical Science, Natural Philosophy, etc., continued, 

11. THE ELECTRIC TELEGRAPH; its History and Progress; 

with Descriptions of some of the Apparatus. By R. Sabine, C.E., F.S.A. 38. 

12. PNEUMATICS, including Acoustics and the Phenomena of Wind 

Currents, for the Use of Beginners. By Charles Tomlinson, F.R.S. 
Fourth Edition, enlarged. Illustrated, is. 6d. _ 

72. MANUAL OF THE MOLLUSCA ; a Treatise on Recent and 
Fossil Shells. By Dr. S. P. Woodward, A.L.S. Fourth Edition. With 
Plates and 300 Woodcuts. 7s. 6d., cloth. 

96. ASTRONOMY. By the late Rev. Robert Main, M.A. Third 

Edition, by William Thynnb Lynn, B.A., F.R.A.S. 2s. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 

embracing also a clear development of Hydrostatics, Hydrodynamics, and 
Central Forces. By T. Baker, C.E. Fourth Edition, zs. 6d. 

173. PHYSICAL GEOLOGY, partly based on Major-General Port- 

lock's "Rudiments of Greology." By Ralph Tate, A.L.S.,&c. Woodcuts. 2s. 

174. HISTORICAL GEOLOGY, partly based on Major-General 

Portlock's " Rudiments." By Ralph Tate, A.L.S., &c. Woodcuts. 2s. 6d. 

173 RUDIMEI^TARY TREATISE ON GEOLOGY, Physical and 

& Historical. Partly based on Major-General Portlock's " Rudiments of 

X74. G«ology." By Ralph Tate, A.L.S., F.G.S., &c. In One Volume. 4s. 6d.t 

183 ANIMAL PHYSICS, Handbook of. By Dr. Lardner, D.C.L., 
& formerly Professor of Natural Philosophy and Astronomy in University 
l8d College, Lond. With 520 Illustrations. In One Vol. 7s. 6d., cloth boards. 
^* %* Sold also in Ttuo Paris^ as follows : — 

183. Animal Physics. By Dr. Lardner. Part I., Chapters I. — ^VH. 4s. 

184. Animal Physics. By Dr. Lardner. Part II., Chapters VHI. — ^XvIII. 3s. 

269. LIGHT : an Introduction to the Science of Optics, for the Use of 
Students of Architecture, Engineering, and other Applied Sciences. By E. 
Wyndhau Tarn, M.A. is. 6d. [Just published. 



FINE ARTS. 

io. PERSPECTIVE FOR BEGINNERS. Adapted to Young 

Students and Amateurs in Architecture, Painting, &c. By George Pyne. 2s. 

40 GLASS STAINING, AND THE ART OF PAINTING ON 
GLASS. From the Grerman of Dr. Gessert and Emanuel Otto From- 
BERO. With an Appendix on The Art of Enamelling. 2s. 6d. 

69. MUSIC, A Rudimentary and Practical Treatise on. With 
numerous Examples. By Charles Child Spencer. 2s. 6d. 

71. PIANOFORTE, The Art of Playing the. With numerous Exer- 
cises & Lessons from the Best Masters. By Charles Child Spencer. is.6d. 

(>^'^ I. MUSIC ^ THE PIANOFORTE. In one vol. Half bound, 5s. 
181. PAINTING POPULARLY EXPLAINED, including Fresco, 
Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic, Miniature. 
Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. With Historical 
Sketches of the Progress of the Art b^ Thomas John Gullick, assisted by 
John Times, F.S.A. Sixth Edition, revised and enlarged. $%.% 
186. A GRAMMAR OF COLOURING, appUed to Decorative 
Painting and the Arts. By George Field. New Edition, enlarged and 
adapted to the Use of the Ornamental Painter and Designer. By Ellis A. 
Davidson. With two new Coloured Diagrams, &c. 3s.t 

«46. A DICTIONARY OF PAINTERS, AND HANDBOOK FOR 
PICTURE AMATEURS ; including Methods of Painting, Cleaning, Re- 
lining and Restoring, Schools of Painting, &c. With Notes on the Copyists 
and Imitators of each Master. By Philippe Daryl. 2s. 6d.| 

The t indtcaies that these vols, may be had strongly bound at 6d. extra. 
7, STATIONERS' HALL COURT, LUDGATE HILL, E.C. 
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INDUSTRIAL AND USEFUL ARTS. 

23. BRICKS AND TILES, Rudimentary Treatise on the Manufac- 
ture of. By £. DoBSON, M.R.I.B.A. Illustrated, 384 
67. CLOCKS, WATCHES, AND BELLS, a Rudimentery Treatise 
on. By Sir Edmund Bbckbtt, LL.D., Q.C. Seventh Edition, revised and en- 
larged. 4S. 6d. limp : 5s. 6d. cloth boards. 
83«». CONSTRUCTION OF DOOR LOCKS, Compiled fit>m the 
Papers of A. C. Hobbs, and Edited by Charles Tomunson. F.R.S. m. 6d. 

162. THE BRASS FOUNDER'S MANUAL; Instructions for 
Modelling, Pattern-Making, Moulding, Turning, Filing, Burnishing, 
Bronzing, &c With copious Receipts, fcc. By Waltbr Graham. 7M,t 

205. THE ART OF LETTER PAINTING MADE EASY. By 
J.G.Badbnoch. Illustrated with 12 full-page Engravings of Examples. xs.6a. 

215. THE GOLDSMITITS HANDBOOK, containing full Instruc 
tions for the Alloying and Working of Gold. By Gborgb E. Gbb, js.^ 

225. THE SILVERSMITirS HANDBOOK, containing fuU In- 
structions for the Alloying and Working of Silver. By Gborgb E. Gbb. js.} 
%• The two preceding Works ^ in One handsome Vot.,, half-bound, entitled " Thb 
Goldsmith's & Silversmith's Complbtb Handbook,'' ^s. 

249. THE HALL-MARKING OF JEWELLERY PRACTICALLY 
CONSIDERED. By Gborgb E. Gbb. 3s.t 

224. COACH BUILDING, A Practical Treatise, Historical and 
Descriptive. By J. W. Burobss. 2s. 6d.t 

235. PRACTICAL ORGAN BUILDING, By W. E. DiCKSON, 
M.A., Precentor of Ely Cathedral. Illustrated, as. 6A..X 

262. THE ART OF BOOT AND SHOEMAKING. By John 

Bbdford Lbno. Numerous Illustrations. Third Edition. 2s. 

263. MECHANICAL DENTISTRY: A Practical Treatise on the 

Construction of the Various Kinds of Artificial Dentures, with Formulae, 
Tables, Receipts, &c. By Charles Huntbr. Third Edition. 3s. t 
270. WOOD ENGRA VING : A Practical and Easy Introduction to 
the Study of the Art. By W. N. Brown, is. 6d. 



MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS used in ARCHITECTURE, 

BUILDING, ENGINEERING, MINING, METALLURGY, ARCH/E- 
OLOGY, the FINE ARTS, 6}^. ByToHNWBALB. Sixth Edition. Revised 
by Robert Hunt, F.R.S. Illustratea. 5s. limp ; 6s. cloth boards. 
50. LABOUR CONTRACTS. A Popular Handbook on the Law of 
Contracts for Works and Services. By David Gibbons. Fourth Edition, 
Revised, with Appendix of Statutes by T. F. Uttlky, Solicitor, 3s. 6d. cloth. 

112. MANUAL OF DOMESTIC MEDICINE, By R. Gooding, 
B.A., M.D. A Family Ghiide in all Cases of Accident and Emergency 2s. 
ii2». MANAGEMENT OF HEALTH, A Manual ot Home and 
Personal Hygiene. By the Rev. Jambs Baird, B.A. is. 

150. LOGIC, Pure and Applied. By S. H. Emmens. is. 6d. 

153. SELECTIONS FROM LOCKE'S ESSAYS ON THE 

HUMAN UNDERSTANDING. With Notes by S. H. Emmbns. ss. 

154. GENERAL HINTS TO EMIGRANTS. 2s. 

157. THE EMIGRANTS GUIDE TO NATAL, By R. Mann. 2s. 

193. HANDBOOK OF FIELD FORTIFICATION, By Major 

W. W. Knollys, F.R.G.S. With lejWoodcuts. 3s.t 

194. THE HOUSE MANAGER: Being a Guide to Housekeeping. 

Practical Cookery, Pickling and Preserving, Household Work, Dairy 
Management, &c. By An Old Housbkbbpbr. 3s. 6d.t 

i94» HOUSE BOOK {The), Comprising :— I. The House Manager. 

112 & By an Old Housbksbpbr. II. Domestic Mbdicinb. By R. GoODnr6,M.D. 

1 1 2». III. Managbmbnt of Health. By J, Baird. In One Vol., half-bound, 6s. 



The X indicates that these vols, may be had strongly bound at 6d. extra. 
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EDUCATIONAL AND CLASSICAL SERIES. 



HISTORY. 

I. England, Outlines of the History of; more especially with 

reference to the Origin and Progress of the English Constitution. By 
William Douglas Hamilton, F.S.A., of Her Majesty's Public Record 
Office. 4th Edition, revised. 5s. ; cloth boards, 6s. 

5. Greece, Outlines of the History of; in connection with the 

Rise of the Arts and Civilization in Europe. By W. Douglas Hamilton, 
of University College, London, and Edward Lbvibn, M.A., of Balliol 
College, Oziord. 2s. 6d. ; cloth boards, 3s. 6d. 

7. Rome, Outlines of the History of: from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
By Edward Lbvibn, of Balliol College, Oxford. Map, 2s. 6d. ; cl. bds. 38.6d. 

9. Chronology of History, Art, Literature, and Progress, 

from the Creation of the World to the Present Time. The Continuation by 
W. D. Hamilton, F.S.A. 3s. ; cloth boards, 3s. 6d. 

50. Dates and Events in English History, for the use of 

Candidates in Public and Private Examinations. By the Rev. £. Rand. is. 



ENGLISH LANGUAGE AND MISCELLANEOUS. 

11. Grammar of the English Tongue, Spoken and Written. 

With an Introduction to the Study of Comparative Philology. By Hydb 
CrJiRKB, D.C.L. Fifth Edition, is. 6d. 

12. Dictionary of the English X4anguage, as Spoken and 

Written. Containing above 100,000 Words. By Hydb Clarkb, D.C.L. 
3s. 6d. ; cloth boards, 4s. 6d. ; complete with the Grammar, cloth bds., 5s. 6d. 

48. Composition and Punctuation, familiarly Explained for 

those who have neglected the Study of Grammar. By Justin Brbnan 
x8th Edition, is. 6d. 

49. Derivative Spelling- B 00k s Giving the Origin of Every Word 

from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Spanish, 
and other Languages ; with their present Acceptation and Pronunciation. 
By J. RowBOTHAM, F.R.A.S. Improved Edition, is. 6d. 

51. The Art of Extempore Speaking: Hints for the Pulpit, the 

Senate, and the Bar. By M. Bautain, Vicar-General and Professor at the 
Sorbonne. Translated from the French. 8th Edition, carefully corrected. 2s.6d. 

54. Analytical Chemistry, Qualitative and Quantitative, a Course 

of. To which is prefixed, a Brief Treatise upon Modem Chemical Nomencla* 
ture and Notation. By Wm. W. Pink and Gborgb E. Webstbr. 2s. 

THE SCHOOL MANAGERS' SERIES OF READING 

BOOKS, 

Edited by the Rev. A. R. Grant, Rector of Hitcham, and Honorary Canon of Ely ; 

formerly H.M. Inspector of Schools. 
Introductory Primbr, 3^. 

9, d. 
Fourth Standard • ••it 
Fifth,'' „ . . . . i 6 
Sixth' „ . . . .16 

Lbssons from thb Biblb. Part I. Old Testament, is. 

Lbssons from thb Biblb. Part II. New Testament, to which is added 
THb Gbography of thb Biblb, for very youne Children. By Rev. C. 
Thornton Forster. is. 2d. %* Or the Two Parts in One Volume. 2s. 

7, STATIONERS* HALL COURT, LUDGATE HILL, E.G. 
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FRENCH. " 

24. French Grammar. With Complete and Concise Roles on the 

Genders of French Nonns. By G. L. Strauss, Ph.D. xs. 6d. 

25. French-English Dictionary. Comprising a large number of 

New Terms used in Engineering:, Mining, &c. By Alfrbd Elwbs. is. 6d. 

26. English-French Dictionary. B^ Alfred Elwes. 2s. 
25,26. French Dictionary (as above). Complete, in One Vol., 3s. ; 

cloth boards, 3s. 6d. \* Or with the Grammar, cloth boards, 4s. 6d. 

47. French and English Phrase Book : containing Intro- 
ductory Lessons, with Translations, several Vocabularies of Words, a Col- 
lection of suitable Phrases, and Easy Familiar Dialogues, xs. 6d. 

GERMAN. 

39. German Grammar. Adapted for English Students, from 

Heyse's Theoretical and Practical Grammar, by Dr. G. L. Strauss, is. 6d. 

40. German Reader : A Series of Extracts, carefully culled from the 

most approved Authors of Germany ; with Notes, Philological and Ex- 
planatory. By G. L. Strauss, Ph.D. is. 

41-43. German Triglot Dictionary. By N. E. S. A. Hamilton. 

In Three Parts. Part I. German-French-Enelish. Part II. English-Ger- 
man-French. Part III. French-German-English. 3s., or cloth boards, 4s. 

41-43 German Triglot Dictionary (as above), together with German 

& 39, Grammar (No. 3 9), in One Volume, cloth boards, 5 8. . 

ITALIAN- 

27. Italian Grammar, arranged in Twenty Lessons, with a Course 

of Exercises. By Alfrbd Elwbs. xs. 6d. 

28. Italian Triglot Dictionary, wherein the Genders of all the 

Italian and French Nouns are carefully noted down. By Alfred Elwbs 
Vol. I. Italian-English-French. 2s. 6d. 

30. Italian Triglot Dictionary. By A. Elwes. VoL 2. 

English- French-Italian. 2s. 6d. 

32. Italian Triglot Dictionary. By Alfred Elwes. Vol. 3. 

French-Italian-English. 2S. 6d. 

28,30, Italian Triglot Dictionary (as above). In One VoL, 7s. 6d. 

32. Cloth boards. 

SPANISH AND PORTUGUESE. 

34. Spanish Grammar, in a Simple and Practical Form, "^^th 

a Course of Exercises. By Alfred Elwbs. xs. 6d. 

35. Spanish-English and English-Spanish Dictionary. 

Including a large number of Technical Terms used in Mining, Engineering, ftc. 
with the proper Accents and tiie Gender of every Noun. By Alfred Elwbs 
4s. ; cloth boards, 5s. *#* Or with the Grammar, cloth boards, 6s.  

55. Portuguese Grammar, in a Simple and Practical Form. 

With a Course of Exercises. By Alfred Elwbs. is. 6d. 

56. Portuguese-English and English-Portuguese Dic- 

tionary. Including a large number of Technical Terms used in Mining, 
Engineering, &c., with the proper Accents and the Gender of every Noun. 
By Alfred Elwbs. Second Edition, Revised, 5s. ; cloth boards, 6s. %• Or 
with the Grabuia r, cloth boards, 7s. 

HEBREW. 
46». Hebrew Grammar. By Dr. Bresslau. is. 6d. 
44. Hebrew and English Dictionary, Biblical and Rabbinical ; 

containing the Hebrew and Chaldee Roots of the Old Testament Post- 
Rabbinical Writings. By Dr. Bresslau. 6s. 

46. English and Hebrew Dictionary. By Dr. Bresslau. 3s, 
<K»46. Hebreiv Dictionary (as above), in Two Vols., complete, with 
46*. the Grammar, cloth boards, xss. . 
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